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NION COUNTY lies within the Valley and Ridge province of 
the Appalachian Highlands. Most of the agricultural section is 
in the Susquehanna lowland belt of this province in the eastern part of 
the county. ‘he western part is mountainous and covered with a hard- 
wood forest. Agriculture consists mainly of general farming and 
dairying. Corn, oats, wheat, and mixed clover and timothy are the 
principal crops. Potatoes are important as a cash crop and for home 
consumption. Soybeans, alfalfa, rye, and barley are minor crops. Pas- 
ture occupies a comparatively small acreage. Apples, peaches, and 
vegetables are of some importance both commercially and for sub- 
sistence. A vegetable cannery serves as a market for various farm 
products, and two rayon silk mills, an overall factory, a knitting mill, 
three clothing mills, and a furniture factory provide employment for 
many people. Several lime quarries furnish lime for farms and for 
cement. To provide a basis for the best agricultural uses of the land 
a cooperative soil survey was begun in 1940 by the United States De- 
partment of Agriculture and the Pennsylvania State College School 
of Agriculture and Experiment. Station. The essential features may 
be summarized as follows. 


SUMMARY 


Union County, nbout 40 miles east of the geographic center of 
Pennsylvania, is included in the Valley and Ridge province of the 
Appalachian Highlands. Most of the agricultural section lies within 
the Susquehanna lowland belt of this province, which cunsists of an 
alternate succession of narrow ridges and broad valleys. A. low 
mountain ridge splits the southeastern part of tle lowland belt from 
east to west. The western part of the county is high and mountain- 
ous and covered with a hardwood forest. It is mostly within the 
Bald Eagle State Forest. 
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The first settlers were Pennsylvania Dutch and Scotch-Irish. In 
1940 the total population was 20,247, which was confined principally to 
the lowland belt. 

The mean annual rainfall is 41.70 inches, and the average frost-free 
season in the farming district is 161 days, extending from May 3 to 
October 11, which is generally adequate for crops. _ ; 

Agriculture consists largely of general farming and dairying. 
Corn, oats, wheat, and mixed clover and timothy are the principal 
crops. Potatoes are also important as a cash crop and for home con- 
sumption. Soybeans, alfalfa, rye, and barley are minor crops. Pas- 
ture acreage 1s comparatively small. Fruit, mostly apples and 
peaches, and vegetables are of some impottance both commercially 
and for subsistence. 

Markets for farm products and the type of soils determine largely 
the type of farming practiced. Good markets are available for the 
farm products grown in this county, and the soils are capable of pro- 
ducing these crops and pose ona profitable basis. Two railroads 
traverse the county, and good roads extend throughout the rural com- 
munities and mountains, 

The soils form two natural main groups—soils of the lowlands and 
soils of the mountains, The soils of the lowlands, or agricultural 
area, are further subdivided into soils developed from (1) deep glacial 
till, (2) shallow glacial till and residual material, and (3) residual 
material and very shallow till; and soils of the (4) colluvial slopes, 
(5) terraces, and (6) bottom lands. 

The soils of the lowlands are deep, productive, and high in organic 
matter and have a good structure throughout. The soils of the 
mountains are thin, sandy, stony, droughty, extremely acid, and low 
in organic matter and plant nutrients and are best suited to forestry. 

The soils developed from deep glacial till cover the largest area of the 
most productive soils. They are mostly well drained, of good pro- 
ductivity, and well suited to all the crops grown. Because of the 
almost level to gently rolling relief, farm machinery can be used with- 
out causing serious erosion. 

The shallow soils developed from glacial till and residual material 
are well drained and are fair to good agricultural soils. They occupy 
undulating to rolling areas and are moderately eroded in cleared areas. 

Soils developed pom residual material and very shallow till are 
shallow, droughty, of low productivity, and best suited to pasture or 
forestry. The Elliber soils of this group, however, are deeper and 
well suited to fruit and general crops, especially on the smoother areas. 

The soils of the colluvial slopes and terraces occupy undulating 
areas in the lower valleys. Their variable drainage conditions de- 
termine their use. The well-drained soils are highly productive, 
easily cultivated. and suited to a wide range of crops. The imper- 
Henly and poorly drained areas are better suited to shallow-rooted 
plants. 

The soils of the bottom lands are used largely for corn, hay, and 
pasture. Most of them are subject to overflow, which reduces their 
value for alfalfa, wheat, and rye. The better drained areas are very 
productive for corn and hay, and the imperfectly and poorly drained 
ones are best suited to pasture and forestry. 

The Washington, Allenwood, and Mffinburg soils occupy the 
largest areas of good productive land. The Washington soils have a 
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brown mellow surface and reddish-yellow friable but firm silty clay 
subsoil, underlain by heavy glacial drift high in lime content. The 
Allenwood soils have a brown surface and yellowish-brown to yellow- 
ish-red friable but moderately firm subsoil underlain by acid sand- 
stone and shale glacial drift. ‘The Mifflinburg soils are somewhat simi- 
lar to the Washington, but have a more fertile yellowish-brown subsoil, 
which is underlain by calcareous shale at a depth of 24 to 48 inches. 
The soils of these three series are suited to all the crops grown locally, 
and the Washington and Mifflinburg soils are especially well suited to 
alfalfa and other leguine crops, because of the abundance of lime in 
the lower layer of soil material. They occur largely on undulating 
areas in Buffalo and White Decr Valleys. 

The most. easily tilled soils ave the Wheeling and Elkinsville. They 
occupy nearly level to undulating areas on the terraces along the West 
Branch Susquehanna River and the larger stream valleys. These soils 
have a brown to grayish-brown surface soil and yellow to brown sub- 
soil. The Wheeling are redder than the Elkinsville and are under- 
lain by bedded fine gravel and sandy material. All the common crops 
are grown on these soils, although the sandier members are inclined 
to be droughty and less productive. 

The other deep well-drained soils, though snited to most of the 
crops grown, occupy only a small total area. These include the 
Kreamer, Araby, and the coarser textured or loam types of the Nor- 
ton soils. The Kreamer soils are derived from cherty glacial drift 
and are underlain in most places to a depth of 3 feet by a compact 
layer; the Norton soils are derived from glacial drift containing a 
large proportion of soil derived from red shale and sandstone which 
imparts a red color, These soils are very strongly acid, low in organic 
matter, moderately productive, and readily susceptible to erosion, 
especially on the rolling areas. The Araby soils, which are relatively 
high in lime, organic matter, and plant nutrients, are especially 
productive. 

The Hagerstown and Kutztown soils, occupying ridges in the low- 
land area, are shallow and very susceptible to erosion, especially on 
the more sloping areas. In most places the Hagerstown are under- 
lain by limestone at a depth of 12 to 24 inches, and the Kutztown by 
calcareous greenish-gray shale at 2 depth of 12 to 20 inches. Pasture 
grasses, especially legumes, thrive on these soils, The Weikert and 
Klinesville soils are very shallow and moderately to severely eroded 
in cleared areas. As they are strongly acid, low in organic matter, 
and of low productivity, their best. use is for pasture and forestry. 

The imperfectly drained soils occupy a small total area. They are 
of medium productivity and largely cleared and used for general 
crops. The Alvira, Wiltshire, Williamsburg, and Pekin are the 
most extensive. These soils can be improved to some extent by arti- 
ficial drainage, but it is doubtful whether the returns would justify 
the expense. 

The poorly drained soils cover only a small total area and are 
largely in hay crops, pasture, and forest, to which they are best 
suited unless drained artificially. No other improvement will be very 
effective without tile drainage. The Shelmadine, Bartle, and Mont- 
gomery are the most important soils in this group. ; 

Erosion has lowered the productive capacity of many soils. On 
most of the undulating areas it is slight to moderate, and less than 
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half of the surface soil has been lost. The rolling and hilly areas 
have suffered more, and erosion is generally moderate to severe. In 
controlling erosion, 1t is practical on many farms to grow hay crops 
in the rotation for 2 years rather than for 1 year with the possible 
elinnnation of one row crop. 

Improvement of farm wood lots, reforestation, strip cropping, and 
increased pasture land are necessary if the land is to be maintained 
for general farming. All practices shonld be selected and planned 
to make the best. possible use of the capability of the land. 

Productivity ratings and physical Jand classification show the rela- 
tion among the soils of the county in terms of relative productivity for 
the important crops and according to their physical suitability for agri- 
cultural use. 

The control of water on the land where if, falls is important to suc- 
cessful agriculture. Adequate control of runoff has a far-reaching 
effect on soil conservation and crop production. Artificial drainage 
has a great effect on the poorly drained soils and a significant effect on 
those imperfectly drained. 

The factors of soil formation and descriptions of soils representin 
great soil groups are of value to those interested in the morphology and 
genesis of the soils, 


GENERAL NATURE OF THE AREA 


LOCATION AND EXTENT 


Union County, situated in east-central Pennsylvania (fig. 1), is 
roughly triangular in outline and has a total area of 320 square miles, 
or 204,800 acres. Its center is about. 40 miles east of the geographic 


% 
State Agricultural Experement Station 


Figure 1.—Location of Union County in Pennsylvania. 


center of the State. Lewisburg, the county seat, which is on the West 
Branch Susquehanna River, in the east-central part, is 50 miles north 
of Harrisburg, 115 miles northwest of Philadelphia, 70 miles south- 
west of Scranton, and 165 miles northeast of Pittsburgh. 
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PHYSIOGRAPHY, RELIEF, AND DRAINAGE 


The county lies within the Valley and Ridge province of the Appa- 
lachian Highlands (fig. 2). Most of the agricultural section lies 
within the Susquehanna lowland belt of this province. The western 
part of the county is mountainous. Two mountain ridges, however, 
the Seuth White Deer Ridge and Shamokin Mountain, extend to the 
eastern boundary. Shamokin Mountain, which rises to an elevation 
of about 1,070 feet at its highest point, is more rounded, less steep, 
and considerably lower than the other mountains. About half the 
area is covered by mountains and by foot slopes consisting of 
material carried down from the mountains. 
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Froure 2.—Physiographiec areas of Union County, Pa ; 1, Susquehanna lowland, 
Buffalo Valley; 2, Susquehanna lowlind, White Deer Valley; 3, Bald Eagle 
Mountain area; 4, Shamokin Mountain. 


The relief differs considerably in various parts of the lower belt 
and is largely an expression of the degrees of resistance of the under- 
lying geologic formations to weathering and erosion. This is an are? 
of hard and soft sedimentary rocks that have been severely folded by 
lateral compression from the southeast into a series of anticlines and 
synclines. Asa result of erosion the softer-rocks have formed valleys, 
and the more resistant rocks, as sandstone, stand out as long high 
ridges. 

The Susquehanna lowland, which includes most of the farming 
area, comprises an alternate succession of narrow ridges and broad 
valleys extending in a northeast to easterly direction. The eastern 
part of the county, or the middle Susquehanna lowland, which lies 
close-to the river, is characterized by a large fertile valley that hecomes 
narrow in the southeastern part and in the northern part, where South 
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White Deer Ridge extends to the river. In the center of the county 
this valley merges with Buffalo Valley and extends almost to the 
southwestern corner like a wedge or an irregular-shaped triangle, 
coming to a point in the valley of Penn Creek. South White Deer 
Ridge and Nittany and Buffalo Mountains cover most of the northern 
and northeastern parts of the county. The northeastern corner, how- 
ever, beyond South White Deer Ridge, includes about 12 square miles 
of undulating to rolling fertile farm land in White Deer Valley. 

The highest point in the county is along the Centre-Union County 
line on the top of Buffalo Mountain, which is slightly more than 
2,160 feet... The top of Paddy Mountain west of Hartleton is 2,153 
feet. The lowest point is where the West Branch Susquehanna River 
leaves the county at an altitude of about 420 feet. The narrow ridges, 
which are numerous in the agricultural section, range from 100 to 
150 feet above the glacier-filled valleys. In the mountains the ridge 
tops rise to an elevation of 1,700 to 2,150 feet and are approximately 
800 feet above the stream bottoms. Lewisburg is about 460 fect above 
sea level; Mifflinburg, 580 feet. 

Buffalo Valley, noted for its fertile farm land, is the largest valley 
in the county, and varies in width from 1 to 3 or 4 miles throughout its 
extent from the West Branch Susquehanna River to the base of the 
mountains west of Hartleton. The valleys range from 475 to 600 feet 
in elevation. They are undulating to rolling aiid are separated by long 
narrow ridges and hills, which have moderately sloping to.steep sides. 
Several limestone ridges have conspicuous wooded slopes that are very 
steep in places. Most of these ridges are 2 to 5 miles long and are 
broken in places by stream valleys. 

In the mountains the valleys are V-shaped and narrow along the 
smaller drainageways. As the streams move eastward toward the 
farming sections they become larger and the valleys more U-shaped and 
finally flat-bottomed as they emerge into the cleared sections. ‘The tops 
of the mountain ridges are generally narrow and very stony although 
in places they are nearly half a mile wide. Generally the upper two- 
thirds of the side of the ridge is steeper than the lower third, because 
the slope gradually lessens and the base of the ridge spreads out toward 
the adjacent stream. 

The mountains and the hilly areas which are composed of Clinton 
shale, are thoroughly dissected by a dendritic drainage system, whereas 
the drainage pattern of the limestone and Salina shale areas is irregu- 
jar and the streams follow no definite pattern other than the natural 
courses of least resistance. ‘The larger streams flow eastward parallel 
with the ridges and empty into the West Branch Susquehanna River. 
In contrast with the swifter flowing streams in the mountainous and 
hilly areas, most of the streams in the central part of the county are 
inclined to be sluggish and many of the bottom lands are wet for a large 
part of the year. 

The county is drained by the West Branch Susquehanna River, which 
forms its eastern boundary. Penn Creek, which drains the southern 
part, empties into the Susquehanna River in Snyder County. Buffalo, 
White Deer, White Deer Hole, and Turtle Creeks and their tributaries 


‘Elevations from United States Geological Survey topographic maps. 
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drain most of the remaining part of the county. The streams, after 
they emerge from the mountains, are flanked by terraces or benchland 
of varying width. 


CLIMATE’ 


The climate of Union County is typical of south-central Pennsyl- 
vania, being continental or inland, with prevailing winds from the west 
and southwest. It is characterized by warm summers and rather cold 
moderately long winters, accompanied by cloudy and foggy weather 
in the cooler months. The mean annual temperature of 50.2° F., with 
a difference of 43.1° between the mean summer and winter temperatures, 
as recorded at Lewisburg, is practically the same as the temperature of 
western Maryland and of the mountains of the western part of Virginia. 
Very few summers have days of 100° or more, and winters seldom have 
long severe cold periods, Occasionally, periods of mild weather occur 
during January and February. 

The average frost-free season in the farming district. is 161 days, 
extending from May 3, the average date of the last killing frost, to 
October 11, the average date of the first. Frost has been recorded at 
Lewisburg as late as May 29 and as early as September 3. In general 
there is little variation in temperature within the farming section. The 
growing season in the western part. is probably 3 to 5 days shorter, 
hecause of several hundred feet rise in elevation as compared with the 
Susquehanna Valley. Pasture grasses generally grow for # period of 
180 to 200 days. 

Near the end of February or early in March snow generally dis- 
apperrs, but heavy snowfalls have occurred as late as April. Vegeta- 
tion advances rather slowly and unevenly in different years. Oc- 
casionally, seasons are too short for corn to mature, especially on wet 
soils that warm up late in spring. About every 3 or 4 years fruit 
blossoms are severely damaged by frosts. The hazard 1s greater in the 
small valleys than on the the ridges, hills, and large valleys, where air 
movement is greater. 

Warm summers and general absence of hot dry winds are favorable 
to all crops grown in this section, although oats do better in a slightly 
cooler climate. Winters are rarely very severe, but they are cold 
enough to prevent much freezing and thawing, Alfalfa, red clover, 
and wheat, however, suffer considerable from the heaving of roots on 
land that is imperfectly or poorly drained. 

The mean annual precipitation of 41.70 inches is sufficient for most 
crops, as the higher monthly average for June, July, and August are 
timely with respect to all crops except wheat, for which dry weather 
is preferred late in June for harvesting. Torrential downpours are 
not frequent, although washing rains in the warmer months ave to be 
expected. Damage from hailstorms is negligible. The normal 
monthly, seasonal, and annual temperature and precipitation at Lewis- 
burg are given in table 1 and may be considered fairly representative of 
the farming section. As the forested or mountainous areas average 
about 1,200 feet higher than the farming section, temperatures are 
about 5° ecoler throughout most of the year. 
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TaBLe 1—Normal monthly, seasonal, and annual temperature and precipitation 
at Lewisburg, Union County, Pa. 


{Elcvation, 450 fect] 


Temperature Precipitation 
Month ‘Absolute Total Total 
Absolute 1 for the for tho | Avcrage 
Mean mak tmnimum Mean driest | wettest | snowfall 
muir year year 
or oF, oF Inches Inches Inches Inches 
Decembor.......-.-.----------- 301 68 16 312 201 406 8& 
January... 26 3 74 —30 3 00 15 3 53 120 
February. 273 3 -B 2 83 2 34 441 127 
Winter... 279 7 —30 95 5 89 12 90 33 2 
5 84 85 
2.76 22 
62 a 
9 22 107 
8 28 0 
6 86 Q 
212 0 
Summer...-.... 34 12 58 7 64 17 26 0 
September. . 26 3 49 310 6 40 0 
October. 16 3 25 27 4 86 wl 
November. § 2 60 97 1 80 LL 
FAM 22s sevnetcce seas sca eccee 5 9 34 4 34 13 06 12 
WOOP ix cuvesc ceceeececevesees 3-30 41 70 42017 $52 44 45.1 
1 From U S Weather Bureau records, 3 In 1912 4In 1902, 


#In 1930. {In 1930. 


WATER SUPPLY 


In this as in other nearby counties the limestone and calcareous shales 
of the Cayuga group and the Helderberg limestones are the most ex- 
tensively used water bearers, as they underlie a i part of the in- 
habited area. In general the wells are also more productive than those 
in the hilly areas (Clinton formation). The Clinton shales, how- 
ever, supplies water for those who reside on it. Recent deposits of 
sandy material along the West Branch Susquehanna River could also 
serve as sources of water if well screens were used. 

Wells still supply water for many farms in the valleys and for most 
residents of some of the smaller settlements, as Hartleton, Cowan, and 
Mazeppa. Several flowing wells are in use. Water obtained from cal- 
careous shale is generally hard and high in sulfate, but as with other 
ground water of the county, it is satisfactory for ordinary purposes, 
Water from red shale is of higher quality than that from other forma- 
tions in the lowland. 

Lewisburg, Miflinburg, and West Milton use surface water from 
streams in the mountains. Allenwood, Devitt Camp, and New Berlin 
are supplied with ground water, that of New Berlin being distributed 
by gravity from seven small springs on Shamokin Mountain. Laurel- 
ton State Village obtains most of its water from mountain streams 
but has an auxiliary drilled-well supply. 

Small streams furnish water for livestock on most farms. Several 
mills are situated on Buffalo and Penn Creeks. 
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The West Branch Susquehanna River and other streams offer recre- 
ational facilities, including fishing, duck hunting, and swimming. The 
mountains are accessible from State highways, and many roads and 
trails have been constructed recently in the ‘100 square mile area of 
Bald Eagle State Forest. About 100 camp sites are leased to individ- 
uals and clubs, on which cabins, club houses, lodges, and other build- 
ings have been erected. The mountains offer excellent hunting grounds 
for deer, wild turkeys, and ruffed grouse; and pheasants and quail are 
hunted in the valleys. 


VEGETATION 


Before settlement by white men, most of the county was covered with 
huge oak, chestnut, and black walnut trees, mixed with hickory, red 
maple, locust, and occasional conifers. White oak, black walnut, and 
locust were considered indicators of good soil and were found in the 
valleys, especially on soils high in lime. Chestnut, chestnut oak, sweet- 
bay, and laurel were more common in the mountains. 

uring Indian occupation Buffalo Valley was not entirely covered 
by forests. On many of the bare ridges and lower valleys there was a 
mixture of wild grasses, sedges, briers, and a thin tree growth prin- 
cipally of mixed hardwood, maple, chestnut, elm, and some conifers. 

The present forest growth consists of 95 percent broad-leaved trees 
and about 5 percent conifers. The dominant broad-leaved species are 
chestnut oak, maple, and red oak. Other common deciduous trees are 
white oak, birch, elm, aspen, and hickory. On the deeper soils at the 
base of the mountain ridges there are more white oak and maple trees, 
with some elm, beech, and poplar. Mountain-laurel and huckleberry 
compose most of the underbrush. In the bottom lands, sycamore, sugar 
maple, chestnut oak, white oak, red oak, poplar, willow, birch, ash, and 
hemlock are common. 

The predominating pasture species are white clover, orchard grass, 
Canada bluegrass, Kentucky bluegrass, timothy, poverty oatgrass, and 
redtop. In addition, weeds grow in a large part of some meadows 
and especially in abandoned fields. These include goldenrod, devils- 
paintbrush, ragweed, and wild carrot. Where lime has been applied 
on the upland, white clover and Kentucky bluegrass are plentiful and 
crowd out many of the coarser grasses and weeds. Old abandoned 
fields are occupied by sassafras, persimmon, and different varicties 
of pine, with an undercover of weeds and coarse grasses. Hardwoods 
and maple often come in after the pine thins out. 


ORGANIZATION AND POPULATION 


The original inhabitants, Delaware and Munsee Indians, lived 
mostly along the West, Branch Susquehanna River and the larger 
streams. Before 1754 scattered white settlements were made along 
Penn Creek, but all the men, women, and children were killed or taken 
captive by the Indians, who claimed they had been deceived in the 
purchase of their lands. Other white people began to settle again 
about 1768, and from that time until 1800 settlement was rapid. 

Union County was first included with Cumberland County and was 

art of the territory purchased by the Albany Treaty in 1754. It was 
ormed from Northumberland County by the act of March 22, 1813, 
and embraced the area within its present boundaries and those of 
Snyder County. In 1865 Snyder County was set up separately. 
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The earliest settlers were Perinsylvania Dutch and Scotch-Irish who 
came from Northumberland and Snyder Counties to the east and south. 
The present population consists largely of Pennsylvania Dutch, Eng- 
lish, and Scotch-Irish. The valleys of the West Branch Susquehanna 
River and the Buffalo, Penn, and White Deer Creeks are more densely 
settled than the hilly and rolling areas and only occasional year- 
round homes are located in the mountains. The total population of 
the county was 20,247 in 1940. 

Lewisburg, with a population of 3,571 in 1940, is the county seat and 
largest town. In the same year the population of Mifflinburg was 
2,090 and of New Berlin 5838. These towns and other smaller villages 
serve as local trading centers and provide markets for many farm 
products, 

INDUSTRIES 


The principal manufacturing industries are concerned with food 
products. Gristmills and flour mills are located at convenient places. 
A large vegetable cannery in Milton serves as a market for tomatoes 
and various farm products throughout the county. Two rayon silk 
mills, an overall factory, and a knitting mill in Mifflinburg employ 
more than 500 people. Three clothing mills and a furniture factory 
are in operation in Lewisburg. Three large lime quarries, in addition 
to numerous small farm quarries, furnish lime for farms and for 
cement. These industries furnish employment for many people, and 
factories in Milton, across the West Branch Susquehanna River in 
Northumberland County, employ a number of Union County residents. 


TRANSPORTATION AND MARKETS 


Union County is served by two railroads, the Reading, traversing it 
north and south along the West Branch Susquehanna River, and the 
Pennsylvania, extending across the county from Lewisburg through 
Mifilinburg and Weiker Station into Centre County. 

There is a well-developed network of hard-surfaced roads most of 
which reach within 8 miles of practically all the farms. The eastern 
pe of the county is traversed in a north-and-south direction by the 

usquehanna Trail (United States Highway No. 15), an important 
concrete highway leading through Harrisburg, Williamsport, and New 
York State to Lake Eric without traversing any high mountains. In 
addition to macadam and concrete highways, a generally well main- 
tained system of graded dirt and shale roads extends throughout the 
farming districts and the mountainis. 

Most of the farm products are hauled by truck to cities and local 
towns and villages. 


CULTURAL DEVELOPMENT AND IMPROVEMENT 


The rural districts are well supplied with churches and schools. 
Most of the schools are of the one- and two-room type. To several 
consolidated schools transportation is furnished by motorbus. High 
schools are located at Lewisburg, Mifflinburg, Laurelton, and Mill- 
mont. Lewisburg is also the scat of Bucknell University, a Baptist 
institution founded in 1846, which at present (1940) has an enrollment 
of more than 1,000 students. 

Most of the farmers have available service from electric power 
lines and telephones. According to the 1940 census there were 1,053 
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automobiles on the farms, 211 motortrucks, and 416 tractors; 816 
farms reported electric distribution lines within one-fourth mile of 
dwellings; and 534 dwellings were lighted by electricity, 405 had 
telephones, 99 had running water, and 89 had bathrooms. 
Farmhouses and barns in the valleys are more substantial and better 
kept than those on hilly and shallow soils, where the income is lower. 


AGRICULTURE 


The Indians depended for a living to a large extent on agriculture, 
supplemented by hunting and fishing, but they raised no livestock. The 
principal crop was maize, although quantities of beans, peas, squash, 
pumpkins, melons, tobageo, garden peppers, and sweet.potatoes were 
grown. Wild berries also were used, as well as the fruits, roots, and 
nuts with which the forest, abounded. 

About 1768, when the first. permanent white settlements were in the 
valleys and along the West. Branch Susquehanna River, the methods 
of farming were crude and at first resembled those of the Indians, 
especially in the clearing of land and the tilling of corn. Wheat and 
corn were the principal crops, and oats and barley were minor crops. 
Rye also was widely-grown, but, was used almost entirely in the dis- 
tillation of whisky. Potatoes did not come into general use at first, 
and tobacco was raised only in small areas for home use. English 
grasses were soon introduced, but timothy and red clover were not 
grown until the early part of the nineteenth century. 

Food und shelter were the primary considerations of existence, and 
{o supply the demands of the setilers gristmills and sawmills sup- 
plicd the first manufactures. The first gristmills were built on Buffalo 
Creek in 1771 and at. Lewisburg in 1772. Hemp, flax, and wool were 
carly produced for the manufacture of textiles. The settlers relied 
on river transportation and Indinn trails while a system of imperfect 
roads was being constructed gradually into the interior. Rafts and 
arks were used on the West Branch Susquehanna River and pack 
horses for overland transportation. Baltimore offered the best and 
most accessible market for surphis products. The building of canals 
and turnpikes, or toll rouds, helped to solve the transportation prob- 
Jem. A canal was in operation along the West Branch Susquehanna 
River as carly as 1830 and was used extensively until the advent of 
the railroad. 

At present, the agriculture is built around a system of dairying and 
general farming that includes the production of cereals and hay crops, 
vegetables, poultry, and frnit, which are used mostly for home con- 
sumption, and livestock and livestock products. Corn, wheat, and 
oats are the important cereal crops, wheat occupying a litte more area 
than the other two, Wheat acreage, however, has dacclined slightly 
in the past 2 decades, and has been replaced by an increased acreage 
in soybeans and pasture land. The acreage used for soybeans has 
increased slightly each year, but in 1940 it was probably less than 
1,000 acres. . . 

The important hay crop of mixed clover and timothy contains more 
clover than timothy. This mixture occupies a larger acreage than 
any other hay crop. Alfalfa was grown on 1,542 acres in 1939 
and is gaining in popularity. Of the special crops, potatoes are the 
most important, occupying 1,170 acres in 1939. Tomatoes, peas, and 
sweet corn are grown for commercial canning. A wide variety of 
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truck crops is grown to supply vegetables for home use and local 
markets. 


The acreage of the principal crops in stated years is given in table 2. 


Tante 2—<Acreage of the principal crops and number of fruit trees and grape- 
vines in Union County, Pa, in stated years? 


Crop 1879 1889 1899 1909 1019 1920 1939 

Corn Acres Acres Acres Acres clcres Acres Acres 
Harvosted for grat. ......- 12, 681 12, 219 18, 737 14, 308 14, 627 11, 681 11, 704 
Cut for silage..........----. 2 Pal eee eee 1, 837 1,177 

Hoggcd or grazed, or cut 

for fod etc cei See ol ts Seac tein es cee wee tence see 29,231 194 120 
“ 18, 268 11,114 9, 803 
5 240 207 
1, 280 400 405 
19, 832 16, 978 12, 838 
130 1 122 148 
17,670 18, 583 20, 551 18, 952 17, 935 14, 903 
18,580 | 16,303 12, 301 
32 213 1, 412 
Annual legu 12 156 421 
Small grain hay... 19 5 110 
Other tame hay. . 20, 418 689 286 1,158 504 
Wild hay... 23 10 25 
Potatoes... .-2. 2... ....22- 1, 270 1,424 1,170 
Vegetables harvested for sal pay 101 448 
Tomatoes...-..-.-... 1 5 181 
Sweet corn smeuad 12 27 155 
Strawberries. . 31 37 31 2B 21 
Raspberries 19 10 21 32 20 


Number | Number | Number | Number | Number | Number | Number 
50, 546 64,820 44,101 37,817 45, 304 17,392 


1,503 | 24,140] 21,658 | 25,210 | 18,068 9, 189 
1, 208 8, 708 7, 037 5, 218 3, 808 2, 625 
- 969 3, 698 3, 335 2,937 2, 208 1, 087 
soleceuavscnc/aceatecres 5, 963 2,419 2, 226 2, 183 032 
IFruit trees and grapovines as of the cansus years 1890 to 1940, 2 Cut for forage only. 


The average yield per acre of some crops has increased since fertil- 
izer came into general use. In 1989 the average yield of corn was 43.5 
bushels an acre, wheat 19.7, oats 25.1, rye 12.9, barley 19.8, potatoes 
148.8, all hay 1.1 tons, and alfalfa 2.0 tons. . Although more fertilizer 
is used, the yields of hay have decreased slightly, but not enough 
nitrogen and organic matter have been added to compensate for that 
removed by crops and lost through leaching and erpsion. Yields of 
corn have increased slightly as a result of the use of more clover in 
the rotation, better seed corn selection, and increased use of fertilizer. 
Practically all the wheat is milled in the county, and the flour is shipped 
to outside towns and cities. Yields of other cereal crops have not 
increased, as leaching, removal of plant nutrients by crops, and erosion 
have probably offset the benefits of any additional fertilizer used. 
Some commercial fertilizer was used on these crops as early as 1850. 
The greatest increase in yield is in potatoes, most of which are sold 
locally. Corn, oats, hay, and soybeans are used as feed for livestock. 

The distribution of crops is fairly uniform, although there are more 
a and pasture grasses In the hilly areas on Weikert soils. In the 
valleys corn, potatoes, and other row crops, and wheat are grown to 
a greater extent. 

Apples are the most important fruit crop. In 1929, 45,394 trees 
produced 28,123 bushels; and in 1989, 17,392 produced 58,165 bushels. 
On most farms fruit trees are badly neglected, but commercial or- 
chards are well kept and the trees are sprayed and trimmed regularly. 
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Pasture grasses and legumes are mainly red clover, timothy, Ken- 
tucky bluegrass, and white clover, with Kentucky bluegrass predom- 
inating along the bottoms and in the valleys. On the steeper slopes 
alfalfa and orchard grass are sown with the others. Canada blue- 
grass thrives in some of the wetter places. Weeds are numerous in 
some pastures. In 1929 there were 5,839 acres in plowable pasture, 
and by 1939 it had increased to 8,856 acres. 

All the crops except wheat and rye are generally planted in spring, 
and more alfalfa is sown in that season than in fall, especially in recent 
years, Most of the corn is planted late in May, but some is planted in 
June when the season is late and wet, and it is generally harvested in Oc- 
tober. Land on which corn has been harvested is left fallow until the 
following spring, when it is sown to oats. A few farmers sow wheat 
on cornland, where the corn is cut carly for silage. Wheat is generally 
harvested the first of July and oats the first of August. About one- 
fourth of the wheat is harvested by combine and three-fourths by 
binder. Most of the corn is cut by hand and shocked, but the use of 
the binder is increasing. 

The 4-year rotation of corn, oats, wheat, and hay is practiced by 
most farmers. Hay consists of mixed clover and timothy. On many 
farms soybeans replace oats in the rotation. Alfalfa in the rotation 
lasts 2 to 4 years. Potatoes, where grown extensively, replace corn in 
the 4-year rotation. Soybeans and buckwheat are sometimes sown 
late in spring after a corn planting has failed and also on land that 
dries out slowly. 

Farmers have been using commercial fertilizers and some form of 
lime for nearly 100 years. Prior to that time, manure was used much 
as it is today. In 1989, 805 farms, or 77.1 percent, spent $82,241 for 
3,121 tons of commercial fertilizer, and 360 farms, or 34.5 percent, 
used 7,353 tons of liming materials (lime, marl, and gypsum) at a cost 
of $25,003. In 1929, 84.6 percent of the farmers spent $92,999, or 
$95.29 per farm, for fertilizers and lime. In_1919, 79.1 percent of the 
farmers spent $93,020, or $83.35 per farm. Only $21,490 was spent in 
1999, $14,626 in 1889, and $15,104 in 1879, for fertilizers. A better 
grade of fortilizer is in general use today compared with that used 15 or 
30 years ago. Such mixtures as 2-12-6,? 0-12-6, 0-146, 4-14-6, and 
4-8-7 are commonly used. Practically all of the fertilizer is commer- 
cially mixed, and much of it is bought cooperatively through farm 
organizations. Potatoes and tomatoes receive the largest quantities, 
oats and clover and timothy the least. All cereal crops are generally 
fertilized. About 10 to 15 percent of the farmers use commercial 
fertilizers on pasture, but lime and manure are applied more hberally. 
Most of the lime is bought from local quarries as finely ground or raw 
limestone and burnt lime. A small quantity of the high-grade lime 
is shipped from York. 

The number of livestock on farms as reported by the Federal census 
is given in table 3. 

The number of dairy cattle has increased since 1890 owing to better 
markets for whole milk. Most of the dairy cows are Holstein-Friesian, 
with only a few herds of Guernsey, Jersey, and Brown Swiss. Several 
herds of Aberdeen Angus and Hereford are fattened each year, al- 
though beef production has been steadily on the decline. 


2 Percentages, respectively, of nitrogen, phosphoric acid, and potash, 
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TaBLe 8.—Livestock on arms in Union County, Pa., in stated years 


Livestock 1880 1880 1900 1910 1020 1030 1940 


Number | Number | Number | Number | Number | Number | Number 
4, 107 4,714 4, 404 4,235 4, 159 2, 073 11, 026 

Mules... es 57 02 174 100 240 30! 
u 10, 737 11,072 11, 785 11, 593 18,339 


9, 421 8, 382 9, 830 8, 715 2§, 305 
1,618 1, 064 420 623 +234 


= 
a» 
R 


5 2 2 8 219 
86,838 | 498, 644 128, 317 | 1105, 167 #93, 054 
4,180 |..-522.0.5 5, 361 8 705 
360 283 555 421 115 
1 Over 3 months old, Apr 1 3 Over 6 months old, Apr 1 ® Not avallable. 


2 Over 4 months old, Apr. 1. 4 All poultry. 


With the change from beef to dairy cattle, the purchase of concen- 
trated feed has increased. According to the Federal census 792 farm- 
erg paid $217,677 for feed in 1939; 962 paid $305,352 in 1929; 1,135 paid 
$266,579 in 1919; and 930 paid $73,508 in 1909. An average of $274.84 
per farm was paid for feed in 1939, most popular among which were 
cottonseed meal and mixed dairy concentrated milled feed. 

The principal breeds of hogs are Poland China, Chester White, and 
Duroce-Jersey. 

Heavy draft horses are in general use, principally of the Belgian 
and Percheron breeds. Only a few horses are bred and raised locally, 
most of them being brought in from the Middle West. As shown in 
table 3, there has been a decline in the number of horses since 1920 
and a slight increase in the number of mules. 

Dairying is by far the most important branch of livestock estan) 
and is highly specialized. Dairy products valued at $593,281 were sol 
from the farms in 1939, mostly in the form‘of whole milk. In 1939, 
3,693,868 gallons of milk were produced, largely collected by motor- 
trucks and distributed in local towns and the larger towns in the 
hard-coal region of Pennsylvania. 

The value of most of the products produced and sold from the farm, 
as reported by the Federal census in stated years is given in table 4. 

The census reports 1,044 farms in the county in 1940 with an average 
of 84.5 acres each. The range is mostly between 50 and 140 acres, but 
small] farms are numerous near the towns. Only 9 farms had an acre- 
age of more than 380 acres in 1939. The average of improved land 
per farm in 1940 was 66.1 acres. The total cropland harvested de- 
creased from 64,306 acres in 1929 to 54,760 in 1939. ‘This was sup- 
plemented by a slight increase in pasture land and an increase in wood- 
Jand and in Jand used for building purposes. 

In 1940, 66.9 percent of the farms were operated by owners, 31.2 
percent by tenants, and 1.9 percent by managers. 

Two large institutions, the Federal penitentiary and the Laurelton 
State Village for delinquent girls, have been built since 1930 and to- 
gether include more than 1,000 acres of mostly good farm Jand. 

Most of the farms are rented on a 50-50 crop basis, each sharin 
half the expenses for fertilizer, seed, and taxes. The livestock prod: 
ucts go to the renter, and he pays for all the feed. A few people rent 
farms for cash every year or parts of farms for half the crop. 
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TaBie 4.—Value of agricultural products, by classes, in Union County, Pa., in 
stated years 


Product 1909 1910 1929 1939 
All cereals. $730, 235 | $1, 084, 206 $950, 637 $669, 231 
Corn harvested for grain. Q) ' 402, 034 353, 373 
Wheat threshed._._.. Q) Q) 356, 006 204, 317 
Other cereals..-...- Q) () 192, 597 111, 641 
Other grains and sceds_ 1, G08 60, 390 3,103 7, 598 
Flay and forage... 367, 887 941, 237 375, 458 273; 667 
All vegetables... - 70, 473 307, 869 290, 695 208, 407 
For sale (exchuding potatoes and sweetpotatocs).... Q) () 72, 950 25, B61 
For farm households’ use (excluding potatoes and 
sweetpotatoes) = Q) §} 60, 871 22, 330 
Potatoes and sweetpotatoes_ Q) ') 225, 874 158, 216 
Fruits and nuts.-.._ ---- 68, 523 142, 840 77, 961 48, 835 
Horticultural specialties s () QY) 6,015 17,720 
AH other crops. 40, 830 1,011 152 115 
Forest products 
Bolde.co.2., cscses ae 8 Q) 7,736 1, 233 
For home use and for sale Q (@) 11, 388 Q) 
Livestock products 
Whole milk, cream, and butter sold. -- 264, 975 945, 680 933, O11 593, 281 
Whole milk. ._. Q (I!) 898, 788 589, 028 
Cream 2... . q () 10, 097 1,854 
Butter. ..-.-.-. Q () 18, 728 2, 399 
Poultry and eggs produced... 217, 307 3 403, 460 4f0, t41 258, 364 
Livestock sold or slaughtered._ 340, 509 () Q 200, 909 
Cattle and calves_... e 102, 336 
Hogs and pigs . = 98, 397 
Sheep and lambs... 176 
Toney produced . 308 
Wool shorn 383 


1 Not available. 
2 Includes value of sales of sweet cream and of sour cream (butterfat). 
2 Value of poultry other than chickens not included 


In 1939, a total of $99,703 was spent for labor on 393 farms (37.6 
percent). Farm labor has generally been scarce in this section and 
wages correspondingly high. With the growth of factories and later 
more public works, workers have tended to desert the farms to enter 
the mills and to work on roads. Since 1880 the scale of wages for farm 
laborers has been steadily rising, and it has become increasingly diffi- 
cult to obtain such help at the rate the farmer can afford to pay. He 
has therefore become more and more dependent on his own labor and 
that of his family to carry on. The situation has been alkeviated con- 
siderably, however, by constant improvements in farm implements 
and machinery. Most of the hired farm labor is furnished by local 
villages and by boys and young men during school vacations. During 
the colder months, $20 2 month with room and board is considered an 
average wage and $1.60 a day with board a yearly average. 

The average value per farm of land and buildings in 1940 was $4,287, 
which represented 70.9 percent of the total farm investment. About 
14.7 percent was invested in implements and machinery and 14.4 per- 
cent in livestock. On April 1, 1940, there were 416 tractors, 211 motor- 
trucks, and 1,053 automobiles on farms and about 25 combines in the 
county. Most of the farmers have small grain binders, riding and 
walking cultivators, seed drills, corn planters, plows, and harrows, 
and some have other labor-saving machinery, as lime and manure 
spreaders, corn binders, and hay loaders. ‘The larger potato growers 
use potato planters and diggers and are equipped for spraying. 

Of the 1,044 farms in the county in 1939, 201 were classified as field- 
crop farms, 391 dairy, 80 poultry, 24 livestock, 11 vegetable, 8 fruit and 
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nut, 4 horticultural specialty, and 289 as farms on which the products 
are used by farm households. 

On April 1, 1940, 446 farms were on hard-surfaced roads, 59 on 
gravel or shale roads, 303 on improved dirt roads, and 208 on unim- 
proved dirt roads. Of the 816 dwellings within a quarter of a mile 
of electric distribution lines, 534 homes were lighted by electricity and 
405 had telephones. 


SOIL SURVEY METHODS AND DEFINITIONS 


Soil surveying consists of the examination, classification, and map- 
ping of soils in the field and the recording of their characteristics, 
particularly in regard to the growth of various crops, grasses, and 
trees, 

The soils and the underlying formations are examined systemati- 
cally in many locations. Test pits are dug, borings are made, and 
road or railroad cuts and other exposures are studied. Each excava- 
tion exposes a series of layers, or horizons, termed collectively “the 
soil profile.” Each horizon, as well as the underlying parent material, 
is studied in detail, and the color, structure, porosity, consistence, tex- 
ture, and content of organic matter, roots, gravel, and stone are noted. 
The chemical reaction of the soil and its content of lime and salts 
are determined by simple tests* The drainage, both internal and 
external, and other external features, as the relief, or lay of the land, 
are taken into consideration, and the interrelation of the soil and 
vegetation is studied. 

The soils are classified according to their characteristics, both inter- 
nal and external, with special emphasis upon the features that in- 
fluence the adaptation of the land for the production of crop plants, 
grasses, and trees. On the basis of these characteristics the soils are 
grouped into classification units, the principal three of which are (1) 
series, (2) type, and (3) phase. Some areas that have no true soil— 
as riverwash and rough, stony land—are termed (4) “miscellaneous 
land types.” 

The series is a group of soils having the same genetic horizons, 
similar in their important characteristics and arrangement in the 
soil profile, and having similar parent material. Thus, the series 
comprises soils having essentially the same color, structure, natural 
drainage, and other important internal characteristics, and the same 
range in relief. The texture of the upper part of the soil, including 
that commonly plowed, may vary within a serics. The series are 
given geographic names taken from localities near which they were 
first identified. Allenwood, Washington, Wheeling, Weikert, and 
Huntington are names of important soil series in Union County. 

Within a soil series are one or more types, defined according to the 
texture of the upper part of the soil. Thus, the class name of this 
texture, as sand, loamy sand, sandy loam, silt loam, clay loam, silty 
clay loam, or clay, is added to the series name to give the complete 
name of the soil type. For example, Allenwood silt leam, Allenwood 


8 The reaction of the soil is its degree of acidity or alkalinity expressed mathematically 
as the pH value. A pH value of 7 indicates precise neutrality; higher values, alkalinity ; 
and lower values, acidity. Indicator solutions are used to determine the reaction of the 
soil. The presence of lime is detected by use of a dilute solution of hydrochloric acid. 
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gravelly loam, and Allenwood gravelly silt loam are soil types within 
the Allenwood series. Except for the texture of the surface soil, 
these types have approximately the same internal and external char- 
acteristics. The soil type is the principal unit of mapping, and be- 
cause of its specific character it is usually the unit to which agronomic 
data are definitely related. 

A phase of a soil type is a variation within the type, differing from 
it in some minor feature, naa external, that may be of special 
practical significance. Differences in relicf, stoniness, and degree of 
accelerated erosion may be shown as phases. For example, within the 
normal range of relief of a soil type some areas may be adapted to the 
use of machinery and the growth oF cultivated crops and others may not. 
Even though no important differences may be apparent in the soil itself 
or in its capability for the growth of native vegetation throughout the 
range in relief, there may be important differences in respect to the 
growth of cultivated crops. In such an instance the more sloping 
parts of the soil type may be segregated on the map as a sloping or hilly 
phase. Similarly, some soils having differences in stoniness may be 
mapped as phases even though these differences are not reflected in the 
character of the soil or in the growth of native plants. 

The soil surveyor makes a map of the county or area, showing the 
location of each of the soil types, phases, and miscellaneous land types, 
in relation to roads, houses, streams, lakes, section and township lines, 
and other local cultural and natural features of the landscape. 

In Union County the base map material was of two types. Aerial 
photographs were used for the valleys and United States Geological 
Survey topographic maps for the mountains. As the soils are more 
valuable and more varied in the valley, or farming district, they were 
examined more frequently. The acrial photographs were on a larger 
scale. 


SOILS 


Certain geologic factors and events have, or have had, a bearing on 
the physical and chemical] characteristics of the soils in Union County. 
Many thousand years ago, more than half of the county, or all of the 
area except the top of Shamokin Mountain and the other mountains 
above an elevation of 800 to 900 feet, was covered by a huge ice sheet 
that crept slowly down from the north. This sheet of ice, or glacier, 
scraped off many of the narrow lowland ridges and smoothed the land 
considerably, filling in many of the valleys. In passin g over the county 
the ice ground, picked up, and carried fragments of local rocks for 
short distances, and mixed them with rocks and soil debris carried from 
areas in the north. 

The glacial deposits are distributed unevenly over the underlying 
rock formations. On most of the hills and ridges practically no glacial 
material remains. In some places it is shallow and rock lies within a 
few feet of the surface, whereas in others as broad ridge tops the glacial 
material may be 5 to 10 feet. thick. 

The contribution of local materials from geologic formations beneath 
the soil mantle are in excess of those from foreign sources, and the 
chemical and physical characteristics of these local materials, as a result 
of weathering processes, have heen passed on to the soil in modified 
form. Decaven fragments from red sandstone and shale on many of 
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the ridges have exercised a strong influence on the color of the soils 
within close proximity. Likewise, the breaking down of limestone and 
Salina shale fragments has supplied considerable material for the soils 
within the county. The soils from these alkaline shales and limestones 
are naturally better suited to leguminous crops, as alfalfa and red 
clover, than other soils. 

The soils are remarkably similar to those of other nearby areas. 
The valley soils, however, are derived from calcareous shale and lime- 
stone to a greater extent; consequently, they are considered somewhat 
more fertile. Asa whole the soils are light-colored, ranging from gray 
through pale brown, yellowish brown, brown, and brownish red. ‘Tex- 
tures range from loamy sands to silt loams and clays. 

Owing to a wide range of geologic materials, a large number of 
different kinds of soils have developed. In the valleys the soils devel- 
oped largely from limestone material are naturally very eps 
as they are deep, comparatively high in organic matter and lime, and 
have a good structure throughout; those developed from shale are 
shallow and droughty and, on the steeper slopes, ave badly eroded; 
those from deep glacial material are exceptionally well suited to general 
farming and dairying, as they are deep, have a fair quantity of organic 
matter, and because of their smoother relief are not harmed by erosion 
a» are the more shallow shale soils. These soils are moderately acid 
to nearly neutral, depending on whether they are strongly influenced by 
limestone. Soils devloped on till derived from cherty limestone are 
deep, low or medium in organic content, acid, and well drained. They 
are good for general farming and where located on the tops of ridges 
are especially well suited to fruit. 

Soils of the terraces and bottom lands lack uniformity. Their drain- 
age conditions determine their suitability to crops, pasture, or forest. 
The soils of the bottom lands along the streams that head in the moun- 
tains are acid, generally gravelly, and of lower fertility than those 
along the West Branch Susquehanna River and the Buffalo, White 
Deer, and Penn Creeks. 

In the lowland belt 90 percent of the soils have a silty surface. The 
estimated content of gravel varies from 1 or 2 to 85 percent of the soil 
material, but 25 percent or more gravel generally interferes materially 
with cultivation. The content of shale on the shallow soils derived from 
shale is also varinble and ranges up to as much as 75 percent of the 
surface material in severely eroded arenas. About 80 percent of these 
soils are developed on deep glacial till and 15 percent on deep water- 
laid deposits, and 55 percent are shallow soils averaging less than 3 
feet to shale or bedrock. More than 90 percent of the soils have good 
to rapid internal and external drainage. In the remaining 10 percent, 
drainage conditions are imperfect to poor and are associated with flat- 
ness of the surface soil or structure and texture of the subsoil and sub- 
stratum. About 60 percent of the soils occur on slopes of less than 12 
percent. gradient, about 20 percent on slopes of 12 to 20 percent, and 
the rest on steeper slopes, which are largely nonagricultural. 

The soils in the mountains are mostly thin, sandy, stony, very 
strongly acid, and of relatively low productivity. They are best suited 
to forestry. 

The principal characteristics of the various soil series in Union 
County are given in table 5. 
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SOIL SURVEY SERIES 1940, NO. 2 


The soils are grouped on the basis of their sonverapie position, as 
S. 


soils of the mountains and soils of the lowlan 


oils of the low- 


lands are further subdivided into soils developed from (1) deep glacial 
till, (2) shallow glacial till and residual material, (3) residual material 
and very shallow till, and soils of the (4) colluvial slopes, (5) terraces, 
and (6) bottom lands. These are again subdivided according to drain- 
age conditions into well-drained, imperfectly drained, and poorly 


drained soils. 


In the following pages the soils of the county ‘ are described in detail 
and their agricultural relations discussed ; their location and distribu- 
tion are shown on the accompanying soil map; and their acreage and 
proportionate extent are given in table 6. 


TaBie 6.—Acreage and proportionate extent of the soils mapped in Union 


Type of soil Acres 
Allenwood gravolly loam...... 960 
Allenwood gravelly silt loam 3, 648 
Allenwood silt loam... 1, 684 
-| 1,702 
eh 576 
Alluvinl sails, undifferentinted, fd 
Alvira gravelly silt loam... R06 
Alvita silt loam... 2,112 
Araby silt loam._._. 2, 176 
Atkins gravelly silt loam 418 
Atkins silt loam ._._.-.. -| 1,088 
Bartle gravelly silt loam. é m0 
Bartle silt loam ..____- e 512 
Buchanan stony loam. -| 4,006 
Clymer flaggy loam. . 448 
Sloping phase. J 476 
Crestmorce silt toam_ 900 
Rolling phase. 708 
Dekalb stony ioam 832 
Dekalb stony sand 21, B88 
Undulating phase. 5, 760 
Dewart gravelly silt foam. 704 
Eroded phaso. 1,472 
Dunning silty clay loam I 640 
Elkinsville gravelly Joam.. 1,024 
Elinsville gravelly silt loam . 448 
Elkinsville loam... .. 384 
Elkinsville silt,loam_. 932 
Elliber cherty silt loam. 258 
Thhlly phase..__- 138 
Rolling phase. 192 
Ernest silt loam 2,048 
Hagerstown silt loam 2? 
Shaliow phase 128 
Shallow rolling phase__ 320 
Hagerstown stony silty clay Joam.. 128 
Hilly phase -....--. on 512 
Rolling phase 128 
Stcep phase. __....- e 128 
Hartleton gravelly silt lo -| 35, 200 
Rolling phase .... 640 
Huntington gravelly lo 512 
Huntington loam... .. S12 
Huntington sandy loa 640 
Huntington silt loam. 768 
High-bottom phase. 256 
Kistler shaly silt loam. 256 
Klinesville shaly slit loam 2 
Eroded pase -{ 2,304 
Kroded hilly phase. 832 
Eroded undulating phase . -| 1,216 


Kreamer cherty sil loam_ 
Rolling phaso._.. 


See footnotes at end of table. 
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County, Pa, 


Type of soll 


Kutztown shaly silt loam ? 
Eroded phase. 
Eroded hilly phase... _ 
Eroded undulating phase 
Kutztown siit loam__..--.. 
Rolling phasc____ 
Lansdowne silt loam... _. 
Lectonia stony loamy sand... 
Leetonia very stony sandy loam... - 
Lehew stony sandy loam ? 
Gently sloping Podzoal phasc.. . 
Podzol phase. ........---- 
Lickdale stony loam....._.-- 
Lindside gravelly sit loam. . 
Lindside alt loam... ..-.---- 
High-bottom phasc_. 
Lycoming loam.._. 
Lycoming stony \o: 
Sloping phase... 
Lyles silty clay loam 
Melvin silt loam... 
Mertz cherty silt loam. 
Hilly phase... 
Rolling phase. 
Miffiinburg silt loam... 
Rolling phase..........-. 
Montgomery silty clay loam. B 
Norton gravelly loam_....... 2 
Eroded phaso..-.-- é 
Norton gravelly silt loam. 
Norton silt loam.....-. 
Colluvial phase. 
Ereded phase. 
Rolling phase..._ 
Pekin gravelly silt loam. 
Pekin silt loam... 
Philo silt loam._.. 
Pope gravelly sandy 
Pope loamy sand... 
Rough stony land ( 
terial) nae 
Senecaville silt loa! 
Shelmadine silt loam 
Stephensburg silt loam 
Hill phase.... 
Stony alluvium. 
Wantor silt loam. 
Washington silt loam.. 
Eroded phaso...... 
Weikert gravelly silt loam. 
Rolling phase........ 
Weikert shaly silt loam_. 
Eroded hilly phase. ... 
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4 When a poil type is subdivided into phases, that part of the type that bears no phase 
name ig referred to as the normal phase of the type. 
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Tarte 6.—Acreage and proportionate extent of the soils mapped in Union 
County, Pa.—Continued 


D 7 
Typo of soil Acres ek Type of soll Acres er 
Weikert shaly silt lbam—Continued Wheeling loam. ...-----...-.---.--- 768 04 
Eroded rolling phase..-......-- 2, 624 13 || Wheeling sandy loam. --| 1,024 5 
Thity phase......-..- 3, 200 16 || Wheeling silt loam.... 806 4 
Rolling phase... _-- 1, 984 10 Shallow phasc.. 128 1 
Several eroded phase 3, 648 18 }| Willamsborg silt loi 788 4 
Steep phase.--_-. .- 1,472 7 || Wiltshire silt loam... 2,176 ri 
Weikert silt loam... .___- 708 4 
Weikert stony silt loam. 768 4 "TOlilsiccscoscauueecascsegeeve 204, 800 | 100 6 
Flilly phase... ___. sos 384 2 
Very steep phase... __.--....---.. 192 1 
1 Less than 0 | pereent ? Normal phase not mapped. 


SOILS OF THE LOWLANDS 
SOILS DEVELOPED FROM DEEP GLACIAL TILL 


The soils developed from deep glacial drift include the well-drained 
soils of the Washington, Allenwood, Dewart, Norton, Kreamer, and 
Mertz series; the imperfectly drained soils of the Warrior and Alvira 
series; and the poorly drained soils of the Shelmadine series. These 
soils are deep, occupy level to undulating relief, and permit the use of 
farm machinery without serious erosion. They are moderately to very 
strongly acid in the surface soil, unless limed regularly. ‘The well- 
drained members of this group include the largest area of the most 
productive soils and because of their depth are well suited to all crops 
grown in the county. 

The surface soils are light brown to brown and range in texture from 
loam to silt loam. The subsoils are mainly silty clay loam and under 
normal conditions are friable but moderately firm. Owing to good 
structure the soils are capable of holding a large quantity of moisture 
and plant nutrients, and soil amendments do not leach rapidly. 

More than 90 percent of these soils have been cleared and used largely 
for the production of all the crops grown, The Washington soils, de- 
rived largely from limestone till, are the most productive of the group, 
and are especially well suited to legumes. The Kreamer soils contain 
a large quantity of chert and are derived from glacial till containing a 
mixture of chert, sandstone, and shale. The other soils are derived 
from glacial till of sandstone and shale origin. 

The forest on the well-drained soils developed: on acid material is 
deciduous, mainly oak with some maple, poplar, dogwood, sweetgum, 
and white pine. On those well-drained soils developed on calcareous 
material the tree growth is white oak, black oak, hickory, maple, wal- 
nut, birch, poplar, and elm. On the imperfectly drained soils the forest 
is white oak, pin oak, red maple, hickory, and sweetgum, and on the 
poorly drained soils it is black oak, water oak, hickory, elm, and sweet- 

um. 
& WASHINGTON SEBIES 


The Washington soils are developed on old glacial drift of Jerseyan 
age, which has accumulated from limestone, sandstone, and shale. 
They are found on undulating to moderately rolling areas in the valleys. 
The limestone has a dominant influence on these soils and increases 
their value for many crops, especially legumes and those requiring 
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liberal quantities of lime. In general these are the best agricultural 
soils in the county. 

The Washington soils are characterized by brown mellow surface 
layers and reddish-yellow friable but firm silty clay subsoils. Al- 
though the depth to limestone is variable it is usually more than 4 feet. 
Washington silt loam and its eroded phase are mapped. 


ALLEN WOOD SERIES 


‘The parent material of the Allenwood soils consists of old glacial 
till of sandstone and shale derivation, The soils are more acid than 
the Washington soils, have a lower content of clay in the subsoil, and 
are less productive for most crops, eae potatoes. However, 90 
percent of their area is under cultivation, chiefly to general crops, soy- 
beans, and potatoes. 

These soils are characterized by brown surface soils and yellowish- 
brown to yellowish-red friable but moderately firm subsoils. They are 
distributed unevenly throughout the valleys in the county. For the 
most part they occupy undulating areas of 3 to 12 percent gradient. 
Five types and phases are mapped—Allenwood silt loam and its eroded 
and level phases; Allenwood gravelly silt loam; and Allenwood gravelly 


loam, 
DEWART SERIES 


The Dewart soils are developed on glacial till of Illinoian age. 
They are confined to the northeastern part of the county. Two members 
are mapped—Dewart gravelly silt loam and its eroded phase. 


NORTON SERIES 


The soils of the Norton series occur in undulating to rolling glaciated 
valleys, underlain by red shale and sandstone which have dominantly 
influenced the character of the soil, imparting a reddish color and silty 
nature to the subsoil. They are moderately productive, are retentive 
of moisture, are easily farmed, and are moderately to extremely 
acid. The depth to red shale varies considerably and in the silt loam 
types it averages about 30 inches, whereas the loam or gravelly loam 
types are considerably deeper. Except for depth, these soils closely 
resemble the Klinesville, which is a shallow soil from red shale. The 
ridges and mounds are comparatively shallow, whereas in small local 
depressions, the soil material is thicker. Norton gravelly loam and 
its eroded phase; Norton gravelly silt loam; and Norton silt loam with 
its colluvial, eroded, and rolling phases are mapped. 


KKEAMER SERIES 


The Kreamer soils occur in association with the other cherty soils of 
the area, chiefly members of the Mertz and Elliber series. The latter 
two are well drained, whereas the Kreamer soils are imperfectly 
drained with hardpan development. Two members are mapped— 
Krenmer cherty silt loam and its rolling phase. 


MERTZ SERIES 


The Mertz soils occur in close association with the Elliber, but differ 
in having a lower content of chert, and a heavier, more fully developed 
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subsoil. These soils are represented by Mertz cherty silt loam and its 
rolling and hilly phases. 


WARRIOR SERIES 


_ The Warrior soil, developed on till from sandstone and shale, is 
imperfectly drained largely because of compaction and cementation 
in the substratum. The only type mapped is Warrior silt loam, 


ALVIRA SERIES 


The soils of the Alvira series, developed on till from sandstone and 
shale, are imperfectly drained because of a lack of surface relief and 
the consequent slow runoff. These soils are Jess productive and are not 
suited to so wide a range of crops as well-drained soils. They are less 
subject to erosion, however, because of their smoother positions. Two 
types are mapped—Alvira gravelly silt loam and Alvira silt loam. 


SHELMADINE 8SiRIES 


The Shelmadine soil consists of poorly drained gray surface soils on 
fairly level relief. Shelmadine silt loam, the only type mapped, is 
associated mainly with the alluvium and Alvira soils and is derived 
from similar material. 


SOILS DEVELOPED ON SHALLOW GLACIAL TILL AND RESIDUAL MATERIAL 


The soils developed on shallow glacial til] and residual material 
are members of the Mifflinburg, Crestmore, Hartleton, and Stephens- 
burg series. These soils are well drained and suitable for agriculture. 
They are less productive than any of the well-drained soils developed 
from deep glacial drift, but include a large proportion of the medium 
productive soils in the county. They have grayish-brown to reddish- 
brown surface soils underlain by yellowish-brown to red subsoils. The 
Stephensburg soils are more shallow than the others and have little or 
no subsoil. ‘Ihe depth of these soils to shale or limestone is 18 to 40 
inches. The relief varies from undulating to rolling and is favorable 
to cultivation, although erosion is serious in some places. The Mifflin- 
burg soils are underlain by calcareous yellow shale, the Crestmore by 
limestone, the Hartleton by gray acid shale, and the Stephensburg by 
black acid shale. The Mifflinburg and Crestmore soils are the most 
productive of the group and are better suited to legume crops, because 
of their higher content of lime in the lower part, compared with the 
others, which are moderately to extremely acid. Nevertieless, legumes 
ure not to be barred from any of these soils where lime is available. 
General farming and dairying are practiced where these soils occur, 
and some fruit orchards are also located on them. Erosion is slight 
to severe and some of the rolling areas are being used too consistently 
for intertilled crops. 

The tree growth is principally mixed oak, pine, poplar, and birch. 
On abandoned fields the second growth is pitch pine. 


MIFFLINBURG SERIES 


The Mifflinburg series includes soils developed largely from glacial 
till that is influenced by the underlying calcareous Salina shale occur- 
ring at a depth of 24 to 48 inches. These soils are moderately acid 
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above a depth of 24 to 30 inches, but the lower material is neutral to 
alkaline. Occupying undulating to rolling areas in the glacial valleys, 
these soils are practically all cleared and crop yields are moderate to 
high. Legumes, as alfalfa and clover, do especially well. Two types 
are mapped—Mifflinburg silt loam and its rolling phase. 


CRESTMORE SERIES 


The Crestmore series includes shallow soils developed on glacial 
till of Jerseyan and Hlinoian age and dominantly influenced by Helder- 
berg limestone. This limestone occiirs at irregular depths below the 
surface, but generally above a depth of 3 feet. These soils are all 
cleared and occupy undulating to rolling areas in the glacial valleys. 
They are good for agriculture, but it is difficult to prevent erosion on 
them. Crestmore silé loam and its rolling phase nre mapped. 


HARTLETON SERIES 


The Hartleton soils are developed from shallow deposits of Jerseyan 
glacial till over acid gray shale and sandstone. They occupy undu- 
lating to rolling areas on the southern and northern edges of Buffalo 
Valley. In most places these soils are less than 3 feet deep to acid- 
bedded shale and are very strongly acid. Hartleton gravelly silt loam 
and its rolling phase are mapped. 


STEPHENSBURG SERIES 


The Stephensburg soils are closely associated with the Kistler and 
both are largely developed from black Marcellus shale, which has been 
broken and twisted by glacial ice. The former contains some material 
that has been brought in with the ice and is deeper than the latter. The 
Stephensburg series is represented by Stephensburg silt loam and its 
hill phase. 


SOILS DEVELOPED FROM RESIDUAL MATERIAL AND VERY SHALLOW TILL 


The soils developed from residual material and very shallow till 
are members of the Hagerstown, Elliber, Kistler, Kutztown, Weikert, 
and Klinesville series. ‘These soils dominate the more rolling and hilly 
aveas in the lowlands and are characterized by shallow depth, which 
ranges from 2 to 30 inches. The Kutztown, Weikert, and Klinesville 
soils are rarely over 14 inches deep, the Hagerstown are slightly deeper, 
and the Elliber, which are derived from cherty material, are the decp- 
est. These soils are more susceptible to erosion than others in the 
county, Large areas of unprotected land not used for agricultural 
purposes and not reforested increase the erosion hazards. The Hagers- 
town and Kutztown soils are high in lime content and especially well 
suited to legumes. The others are very strongly acid throughout. 

This group of soils is being used for general farm crops, but a large 
part of the hilly areas is in hay and pasture. About 20 percent is in 
forest. As the soil material is so thin and so susceptible to erosion, 
control measures are essential if extensive areas are to be maintained 
in a condition suitable for pasture. The Elliber soils are porous and 
deep and especially well suited to general crops. The others are low 
in organic matter, have poor moisture facilities, are difficult to culti- 
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vate, are largely submarginal for crop production, and are best suited 
to pasture, hay, or forest. 


HAGERSTOWN SERIES 


The Hagerstown series includes shallow soils developed from the 
residuum of the underlying limestone. These soils occupy undulating 
to hilly and steep areas on Jimestone ridges. Accelerated erosion has 
resulted in the loss of most of the surface soil and has left the subsoil 
thin in places. On the tops of the ridges the soil material is thin, 
probably the result of glacial stripping or geologic erosion. Owing 
to their shallow depth, steepness oF slope, and outcrops of ledges of 
limestone, they are considered to be best used as pasture nad. In 
the small nen of deeper Hagerstown soils crops are grown and yields 
ave very high, especially those of legumes, wheat, and fruit. The 
Hagerstown series is represented by the shallow and shallow rolling 
phases of Hagerstown silt loam and by Hagerstown stony silty clay 
loam with its hilly, rolling, and steep phases. 


ELLIRER SERIES 


The Elliber soils are derived from highly leached siliceous limestone 
and Oriskany sandstone. They are extremely acid throughout and 
low in organic matter. Applications of lime and barnyard manure 
and the plowing under of green-manure crops are practices that will 
help to increase their productivity. Crops respond to applications of 
complete fertilizers. The Elliber series is represented by Elliber 
cherty silt loam and its hilly and rolling phases. 


KISTLER SERIES 


The Kistler soil is developed from shallow glaciated material derived 
from dark Marcellus shale. This series is represented by Kistler shaly 
silt loam. 

KUTZTOWN SERIES 


The Kutztown soils, occupying undulating to hilly ridges in the 
valleys, occur in association with the Mifflinburg. ‘The parent. shale 
from which these soils are largely derived is thin-bedded olive or 
greenish colored and is weakly calcareous in unleached formations. 
These soils are shallow, and shale generally occurs at a depth of 12 
to 20 inches. The upper layers contain many fragments of small 
loose shale chips. Geologic erosion or glacial stripping is the cause 
of the thin soil material. This series is represented by the eroded, 
eroded hilly, and eroded undulating phases of Kutztown shaly silt loam 
and by Kutztown silt loam and its rolling phase. 


WEIKERT SERIES 


The Weikert series includes shallow soils, developed from glacial- 
scoured, acid-gray, or yellowish-colored shales and sandy shales. 
These soils occupy undulating to very steep areas in the higher lying 
agricultural areas (pl. 1,.4). There is considerable variation in the 
thickness of the soil material (pl. 1, B), but the depth of the profile 
seldom exceeds 20 inches, and there is little, if any, subsoil develop- 
ment. In general, the areas where:these soils occur are of low pro- 
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ductivity for crops, very strongly acid, difficult to farm with modern 
machinery, and consequently are submarginal for farming purposes. 
The soils are extremely acid throughout, except where lime has been 
used. ‘Thirteen types and phases of silt loams and gravelly, shaly, and 
stony silt loams are mapped. 


KLINESVILLE SEKIES 


The Klinesville series includes shallow soils developed over glacially 
scoured red shale. The depth to bedrock is variable but rarely ex- 
ceeds 20 inches. These soils are very strongly to slightly acid) and 
the parent material is both acid and weakly calcareous. The areas 
that occur in close association with the Kutztown and Mifllinburg soils 
contain more lime than areas in the Hartleton and Weikert belts. 
Partly because of their shallow depth the Klinesville soils are low in 
productivity, moderately Lo severely eroded, and the more rolling areas 
are difficult to cultivate. The eroded, eroded hilly, and eroded un- 
dulating phases of Klinesville shaly silt loam are mapped. 


SOILS OF THE COLLUVIAL SLOPES 


Soils of the colluvial slopes consist of well-drained and imperfectly 
drained soils developed on the gentle lower slopes that have received 
deposits of soil material from the higher lying areas adjacent to them, 
The well-drained soils of this group are in the Araby series; the 
imperfectly drained are in the Lansdowne, Wiltshire, and Ernest 
series. 

ARABY SERIES 


The Araby soil has a friable subsoil, good moisture-holding eapac- 
ity, a good supply of organic matter, and is suited to all the crops 
grown in the county. It 1s especially productive, and a good supply 
of lime increases its value for most crops, especially legumes. Only 
one type is mapped—Araby silt loam. 


LANSDOWNE SERIES 


The Lansdowne soil is similar to Norton silt loam, colluvial phase, 
except that it is imperfectly drained. It has a friable subsoil, rather 
heavy substrata, good moisture-holding capacity, a good supply of 
organic matter, and is well suited to most crops grown. This series 
is represented by Lansdowne silt loam. 


WILTSHIRE SERIES 


The Wiltshire soil is imperfectly drained and less acid than the 
Ernest. It warms more slowly in spring than the well-drained soils 
and is not suited to deep-rooted plants. This soil is high in organic- 
matter and most plant nutrients, and erosion is not serious. Only one 
type is mapped—Wiltshire silt loam. 


ERNEST SERIES 


The Ernest soil, colluvial from acid gray shale, is imperfectly 
drained and is high in organic matter and most plant nutrients, but 
only moderately productive and not suited to deep-rooted plants. This 
serles is represented by Ernest silt loam. 


Sol Survey of Unian County Pa 1940 PLATE 1 


A, Sprace Run Hollow between Bufialo and Nitiany Mountains, Wetkort sails in 
foreground — B, Deep glactal soils. principally Allenwood soils in foreground and 
Werkert soils in background Cy. View 1} miles west of New Berlin, showing 
tehef of deep glacial soils im foreground, terrace sails at left center, and red shale 
ndges in buchground 


Soil Sursey of Union County Pa L940 PLATE 2 


A, View south of Lewisburg, looking north across Wheeling soils and the Buffalo 
Valley. B, Typical homestead on Wheeling soils, near Lewisburg. C, Corn on 
Hartleton gravelly silt loam, 3 miles northwest of West Milton. 
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SOILS OF THE TERRACES 


The soils of the terraces (pl. 1, (7) include some of the most produc- 
tive land in the county, and for the most part the land easiest to 
cultivate, Variations in drainage and texture, however, cause nearly 
as wide a range in agricultural! value on these soils as those of the 
uplands. 

The well-drained soils of the terraces include members of the Wheel- 
ing and Elkinsville series. These are characterized by brown to 
grayish-brown surfaces and yellow to brown subsoils. They occupy 
nearly level to undulating areas and are the most easily tilled soils in 
the county. Vegetables and potatoes, as well as general crops, are 
well suited to these soils. The organic-matter content 1s moderate and 
the water-holding capacity is low to moderate. They are very strongly 
to extremely acid, respond well to fertilizers, and are readily pene- 
trated by plant roots, air, and moisture. Practically all of the Wheel- 
ing soils and about 85 to 90 percent of the Elkinsville are cleared and 
cultivated. Forest growth is mixed oak, hickory, walnut, and ash. 

The imperfectly drained soils of the terraces include members of 
the Williamsburg and Pekin series. These owe their imperfect drain- 
age largely to lack of surface relief, but in some measure compactness 
and density or heaviness of the subsoil material interferes seriously 
with underdrainage. 

The poorly drained soils of the terraces, like the poorly drained soils 
of the uplands, occupy almost level to depressed positions in which 
the ground-water level fluctuates considerably and surface runoff is 
slow. These soils include members of the Montgomery, Bartle, and 
Lyles series. The first of these is heavy, plastic, and calcareous; the 
second is light-colored and less heavy and acid throughout; and the 
third is dark-colored and saturated most of the year except where 
artificially drained. Forest growth is pin oak, black oak, hickory, 
elm, and sweetgum. 

WHEELING SERIES 


The Wheeling series includes soils derived from acid water-laid mate- 
rials on stream terraces along the West Branch Susquehanna River. 
Owing to the sandy texture of the substratum the areas are well to 
excessively drained. The relief is almost level to undulating. The 
Wheeling soils include some of the best agricultural soils of the area 
(pl. 2, A and B) for general crops and for vegetables, as tomatoes, 
potatoes, sweet corn, sweetpotatoes, and muskmelons. Four members 
of the series are mapped—Wheeling loam, Wheeling sandy loam, and 
Wheeling silt loam and its shallow phase. 


ELKINSVILLE SERIES 


The Elkinsville series consists of soils developed on the stream ter- 
races and derived from transported materials from the surrounding 
shale, sandstone, and limestone districts. These soils have brown sur- 
face layers and yellowish-brown subsoils underlain by stratified sands 
and silts. They are good agricultural soils, smooth, easily tilled, have 
a good water-holding capacity, and are well drained throughout. The 
soil material is very strongly acid except where lime has been applied. 
Four types of this series are mapped—the loam, gravelly loam, silt 
loam, and gravelly silt loam, 
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WILLIAMSBURG SERIES 


The Williamsburg soil occupies imperfectly drained positions on the 
terraces. As these are adjacent to limestone and calcareous shale areas, 
the high content of lime is apparently the result of deposition of mate- 
rials and lime in solution from higher lying areas. This series is 
represented by Williamsburg silt loam. 


PEKIN SERIES 


The Pekin soils are imperfectly drained soils of the terraces and 
generally remain in good condition for field operations after the early 
spring saturation is relieved by evaporation and drainage. Two types 
are mapped—Pekin silt loam and Pekin gravelly silt loam. 


MONTGOMERY SERIES 


The Montgomery soil is dark, compact, heavy, plastic, and calcare- 
ous. Montgomery silty clay loam is the only type mapped. 


BARTLE SERIES 


The Bartle soils are not so heavy as the Montgomery soils; they are 
acid throughout, and are light-colored on the surface. Two types uve 
mapped—Bartle gravelly silt loam and Bartle silt loam. 


LYLES SERIES 


The Lyles soil belongs to the group of poorly drained soils of the 
terraces. It is dark-colored in the surface layer and mottled gray and 
brown in the subsoil. Lyles silty clay loam is the only type mapped. 


SOILS OF THE BOTTOM LANDS 


The well-drained soils of the bottom lands include those of the highest 
natural fertility. Their value and productivity are limited, however, 
by periodic flooding, though the length of time they are covered is 
generally short and subsequent runoff is rapid. Flooding occurs 
chiefly in spring before planting time, so that it does not interfere 
with most cropping peal Certain areas designated as high- 
bottom phase escape all except unusually high floods and are suited to 
almost as many crops as the well-drained soils of the terraces or uplands. 
Only two soil series are included in this group—the Huntington and 
the Pope. The Huntington soils are the more fertile, have a higher 
lime content, and are more widely used for crops. White oak, walnut, 
and elm are the dominant trees on these soils. 

The imperfectly drained soils of the bottom lands have sufficient 
local elevation to insure a dry surface most of the time, but the prevail- 
ing level of the ground-water table causes frequent saturation of the 
subsoil, as indicated by the gray or mixed gray and rusty-brown color. 
Part of these soils are tillable, and practically all are well suited to 
pasture grasses. Included in this group are members of the Lindside, 
Philo, and Senecaville series, and alluvial soils, undifferentiated. 

The poorly drained soils of the bottom lands are of low productivity 
because of excessive moisture. They are subject to flooding and remain 
in a saturated condition most of the time. Most of them are used 
largely for pasture, but the Atkins are largely in forest. Included with 
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this group are members of the Melvin, Atkins, and Dunning series. 
Elm, soft maple, willow, and alder are the dominant trees on these 
soils. 

HUNTINGTON SERIES 


The Huntington soils occur on the first bottoms on all the streams 
in the agricultural part of the county. They occupy well-drained posi- 
tions generally close to the stream channels and are subject to overflow. 
The surface layers are pale-brown or brown sandy loams to silt loams, 
and the subsoil layers are light-brown to weak reddish-brown friable 
loams to silty clay loams. These soils include the most fertile land of 
the county, but their value is hampered by the damage from overflow. 
Huntington silt loam and its high-bottom phase, Huntington loam, 
Huntington gravelly loam, and Huntington sandy loam are mapped. 


POPE SERIES 


The Pope soils include sandy well-drained extremely acid soils of the 
first bottoms in the valleys of the small creeks. The material has been 
washed largely from the mountains and is considerably below the 
Huntington soils in fertility. The Pope soils have grayish-brown 
porous loose surface soils and brown to yellowish-brown firm sandy 
subsoils. They are subject to periodic overflow. Pope gravelly sandy 
loam and Pope loamy sand are mapped. 


LINDSIDE SERIES 


The Lindside soils, imperfectly drained soils of the first bottoms, 
occur along most of the creeks and the West Branch Susquehanna 
River. Corn and hay are the principal cultivated crops. The silt 
loam, together with its high-bottom phase, and the gravelly silt loam 
are mapped. 

PHILO SERIES 


The Philo soil, derived from materials washed from the mountains, 
borders streams, and the subsoil is imperfectly drained. It is low in 
plant nutrients and extremely acid. Only one type is mapped—Philo 
silt loam. 

SENECAVILLE BERIES 


The Senecaville soil occupies imperfectly drained positions along 
small streams that flow through red shale areas. It differs from the 
Philo in having a redder color and a higher level of fertility. Seneca- 
ville silt loam is the only type mapped. 


MELYIN SERIES 


The Melvin soil, only shehtly. elevated above stream level, is a poorly 
drained alluvial soil with a high water table. Only one type is 
mapped—Melvin silt loam. 


ATKINS SERIES 


The Atkins soils occupy first bottoms of streams that flow through 
the mountains and are subject to frequent inundation. The silt loam 
and the gravelly silt loam are mapped. 
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DUNNING SERIES 


The Dunning soil, occupying low-lying positions, is eae drained 
and subject to overflow and to seepage water from higher lying soils. 
Dunning silty clay loam is the only type mapped. 


SOILS OF THE MOUNTAINS 


The soils of the mountains include members of the Dekalb, Clymer, 
Lehew, Leetonia, Lycoming, Buchanan, and Lickdale series. In addi- 
tion, there are stony alluvium and rough stony land (Dekalb soil mate- 
rial). These soils occur in areas of 8 or 10 acres to large continuous 
tracts of several square miles. Members of the Dekalb, Clymer, Lehew, 
and Leetonia series occur largely on the mountain ridges and slopes. 
The Lycoming, Buchanan, and Lickdale series are developed on col- 
luvial material on long smooth slopes at the base of the mountains, and 
the alluvial soils represent material accumulated along small mountain 
streams. 

The soils of the mountains are thin, sandy, stony, extremely acid, and 
of relatively low productivity. Over most of the area farming is pre- 
vented by stoniness and steepness of slope. In some sections low pro- 
ductivity and remoteness from markets and community centers make 
farming impractical, and under prevailing conditions the soils are best 
suited to forestry. They do not produce so good timber as many other 
soils; timber growth, however, is fairly rapid except on the ridge tops 
and the steepest slopes. They are in general too sandy to produce 
good pasture grasses. In places, potatoes and vegetables could be 
grown successfully if the stones were gathered and fences built to keep 
out the deer. 

More than 90 percent of the mountain area is included in the Bald 
Eagle State Forest. Forest growth on the mountainsides on deep and 
shallow soils along the base consists of a mixed stand of scrub oak, 
white oak, red onk, poplar, and maple. On the vidge tops are chest- 
nut oak, chestnut, maple, and pine, with an undergrowth of huckle- 
berry and mountain-laurel. 


DEKALB SERIES 


The Dekalb soils occupy high rolling to steep areas having consid- 
erable range of surface relief. Most of them have good surface and 
subsurface drainage. The surface soils range from sandy loam to 
stony loam. Dekalb stony sandy loam, with its undulating phase, and 
Dekalb stony loam are mapped. 


CLYMER SERIES 


The Clymer soils occupy high rolling areas. Most of them have 
good surface and subsurface drainage and are extremely acid. Clymer 
flaggy loam and its sloping phase are mapped. 


LEHEW SERIES 


The Lehew soils, developed from material of the Juniata formation 
(red sandstone), are acid and heavily leached and occur at relatively 
high elevations. The Podzol phase and a gently sloping Podzol phase 
of the stony sandy loam are the only members mapped. 


Soil Survey of Union County Pa 1940 PLATE 3 


A, Good crop of oats on ANenwood silt loam B, Typical home on Allenwood 
sit loam, 14 miles east. of Hartleton 


Soil Survey of Union County, Pa 1940 PLATE 4 


A, Corn on Wutztown shaly silt loan, eroded hilly phase, Moutgomery silt.v clay 
loam an foreground 73, Crops growmyg on Kutztown silt loam about bo nule 
south of Hartleton. C, Froston on Kutztown silt loam. rolhug phase, northeast 
of Cowan 
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LEETONIA SERIES 


The Leetonia soils are poor and unproductive. Leetonia stony 
loamy sand and Lectonia very stony sandy loam are mapped. 


LYCOMING SERIES 


The Lycoming soils have brown surface soils, yellowish-brown sub- 
surface layers, and subsoils ranging from yellowish brown to pale 
brown. Both surface and internal drainage are good, and the entire 
soil mass is well aerated and well oxidized. The soils are comparatively 
low in fertility and strongly acid. The underlying material has 
washed and rolled down the mountains from the Dekalb and Lehew 
goils and is similar to the residual material from which they have been 
derived. In places acid gray Chnton shale underlies the soil material 
at a depth of 2 to 3 fect and the subsoil is somewhat heavier than nor- 
mal. In other places near the valley the underlying substrata resemble 
glacial drift and are compact, more silty, and less stony than the ty pical 
material. Lycoming stony loam and its sloping phase and Lycoming 
loam are mapped. 


BUCHANAN SERIES 


The Buchanan soil is imperfectly drained and occurs on the lower 
slopes of mountains. Buchanan stony loam is the only type mapped. 


LICKDALE SERIES 


The Lickdale soil has a dark surface, is poorly drained, and occurs 
in somewhat flat arcas and depressions in mountain areas. Lickdale 
stony loam is the only type mapped. 


DESCRIPTIONS OF SOIL UNITS 


Allenwood gravelly loam.—To a depth of 6 to 8 inches the sur- 
face soil is brown friable gravelly loam. The subsoil 1s brown to 
reddish-brown friable clay loam to sandy clay. This soil is similar 
to Allenwood silt loam, except that it is coarse-textured throughout and 
contains a slightly larger proportion of rounded and angular gravel. 
The larger content of Sn. is probably because the material gathered 
from the base of the mountains by the glacial ice mixed with other 
material before being deposited. 

This soil occupies only 960 acres on almost level to undulating 
areas in the walleye, One of the largest areas is near Glen Iron. 
Others are near the mountains. 

This soil ranks above the average agriculturally. It is used for the 
same crops, and yields are nearly the same as on Allenwood silt loam. 
Potatoes, corn, and oats are better suited to it than grasses, wheat, and 
hay. Two years of hay or grass in a 4- or 5-year rotation are desirable 
on the more sloping areas to maintain organic matter and conserve the 
surface soil. 


Allenwood gravelly silt loam.—This soil is essentially the same 
as Allenwood silt loam, except that there is a larger proportion of 
angular and rounded gravel and small stones throughout the soil 
material. ‘The gravel, which is almost entirely of sandstone and shale 
origin, composes 20 to 30 percent of the mass und interferes to a small 
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extent in tillage operations, but in no place does it make cultivation 
impractical. The total area of this soil is 3,648 acres, most of which 
occurs in Buffalo Valley. 


Allenwood silt loam.—This type is weathered from deep glacial 
till which is derived largely from acid sandstone and shales. When 
moist this soil consists of 6 to 8 inches of brown to light-brown 
friable silt loam darkened by well-decomposed organic matter, From 
a depth of 8 to 15 inches it is light yellowish-brown friable heavy silt 
loam. The friability is due in part to included grit and coarser ma- 
terials, but the finer textured constituents tend lo cause a crumbly 
structure that is favorable to good tilth. The subsoil layer is reddish- 
yellow to yellowish-brown crumbly but slightly compact silty clay 
loam, The material underlying this is partly weathered friable but. 
slightly compact glacial till, A small portion of angular and rounded 
gravel occurs throughout the soil and parent material, but it does 
not interfere with tillage operations. ‘The water-holding capacity is 
high, yet the material throughout is permeable to roots, air, and 
moisture. A few small areas arc included where the subsoil drainage 
is not good, and runoff is slow. Some small local areas close to the 
mountains are more sandy than typical on the surface, and the subsoil 
is more friable. Both the surface soil and subsoil are very strongly 
acid under forest conditions where no lime has been applied. Where 
this soi] joins the Washington and Kutztown so1s, however, the snb- 
soil is generally less acid. 

This 1s the most extensive deeyy soil in the county and occupies 1,664 
acres. It occurs on undulating land in all of the lower valleys of the 
county except White Deer Valley. 

Because of its undulating relief this soil is largely under cultivation 
to the principal crops of the county (pl. 3). Potatoes, soybeans, fruit, 
and vegetables are also grown. It seems well adapted to all crops. 
Air drainage is poor in some areas and for this reason fruit trees may 
suffer more than normal from damage by frost. Under the 4-year 
rotation cgnsisting of corn, wheat, oats, and mixed hay, corn yields 
45 to 50 bushels, wheat 18 to 22 bushels, oats 25 to 35 bushels, and 
mixed hay 1144 to 1% tons. ‘Three cuttings of alfalfa are generally 
obtained, and the total yields are 2 to 2% tons to the acre. Potatoes 
are grown on a commercial scale by a few farmers and yiclds average 
about 200 bushels an acre; frequently 300 bushels are obtained. The 
average farmer does not use so much high-grade fertilizer for potatoes 
therefore the yields are lower. On the more sloping areas 2 years of 
hay or pasture is advisable in the rotation. For the most part, erosion 
is slight and less than one-fourth of the original surface soil has been 
washed away. Occasional shallow gullies are in evidence. 

At least 1 ton of lime every 4 years is essential for the efficient use 
of the soi], Alfalfa and red clover require an initial application of 2 
to 21% tons of finely ground limestone an acre where no lime has been 
applied for 8 or 10 years, 


Allenwood silt loam, eroded phase.—The eroded phase consists 
of undulating to gently rolling areas where sheet erosion has removed 
one-fourth to three-fourths of the surface soil. In other soil character- 
istics it is similar to the normal phase. Occasional shallow gullies of 6 
to 12 inches deep are common on many areas. Under cultivation, the 
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friable loose silt loam surface has partly washed away and the texture 
in some places is silty clay loam. 

A larger total area of this soil (1,792 acres) than the normal phase 
te mapped, and it plays a significant part in the agriculture of the val- 

ey land. 

Practical all of this type is being used for the crops commonly 
grown. Yields of crops are higher than the average for the county, 
but average 1 to 8 percent lower than those obtained on the deeper 
normal phase. The content of organic matter is lowered by the con- 
tinual gradual erosion, which is evident when the soil is in row crops. 
A system of farming should be adopted whereby erosion can be limited 
to a minimum. 

Most of this soil is in need of more organic matter which would 
lessen washing, warm the soil by the absorption of heat, retain mois- 
ture, improve tilth, and, in decomposing, would supply nitrogen and 
render ayailable other plant materials. ; 

The extension of hay crops in the rotation from 1 to 2 years is 
recommended. Elimination of either oats or wheat in the 4-year rota- 
tion may prove practical. Strip cropping, contour tillage, and 
natural sod waterways, where practical, are beneficial. 


Allenwood silt loam, level phase.—This phase has practically the 
same characteristics as the more undulating normal phase, except the 
surface soil is slightly thicker and remains almost intact as there has 
been but little erosion. The organic-matter content is slightly higher 
and moisture conditions are generally better because of less runoff. 

This soil occupies almost level positions in the valleys. More than 
95 percent of it has been cleared, and most of it is cultivated. One idle 
area is about three-fourths of a mile west of Forest Hill. Other small 
areas are scattered over the lower farming section. <A total of 576 
acres is mapped. 

Yields of crops are probably 2 to 5 percent higher than those ob- 
tained on the normal phase. 


Alluvial soils, undifferentiated.—This ea unit comprises 
intricately mixed soils in narrow bottoms along Buffalo Creek that are 
imperfectly drained but contain spots of well-drained and poorly 
drained soils too small toshow onthe map. They are largely neutral in 
reaction in the upper layers and slightly to moderately acid below a 
depth of 24 inches. It has about the same agricultural value as Lind- 
side silt loam and is best suited to pasture and hay crops. <A total of 
only 64 acres is mapped. 


Alvira gravelly silt loam.—Though similar to Alvire silt loam in 
texture, structure, crop adaptations, and fertility, this soil has more 
angular and rounded gravel on the surface and throughout the soil, 
which makes tillage operations more difficult. The gravel is 2 to 4 
inches in diameter and comprises 15 to 20 percent of the material. 
Some cobbles 6 inches in diameter are scattered over the surface. The 
total area of this soil is only 896 acres, all of which occurs in small 
aes as depressions, or low positions in the Allenwood and Dewart 
soils. 


Alvira silt loam.—The 6- to 10-inch surface soil consists of moder- 
ately dark brownish-gray mellow, friable silt loam, fairly well supplied 
with organic matter. The upper subsoil layer is pale-yellow friable, 
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floury, heavy silt loam to a depth of 14 to 20 inches. Below this the 
material is heavier, slightly compact, and mottled gray and yellow, 
indicating poor oxidation. The upper subsoil layer has good moisture- 
spree oped and is well aerated. The lower subsoil jayer is slowly 
permeable to water and roots and requires a longer period of time to 
become saturated when dry. Consequently, the upper part will become 
saturated quicker dnring rains, and runoff is greater than on well- 
drained soils occupying the same degree of slope. 

This soil covering only 2,112 acres is associated with the Allenwood, 
Dewart, and Warrior soils and occupies almost Jevel to gently sloping 
areas where underdrainage is slow or imperfect. Most of the slopes 
have Jess than an 8-percent gradient, and some seepage water from 
higher lying soils is responsible for the imperfect drainage conditions 
in places. In other areas the lack of adequate runoff, combined with 
a moderately heavy subsoil is responsible for this condition. In posi- 
tion and crop adaptation this soil is not unlike the other imperfectly 
drained soils of the terraces and uplands. 

A small quantity of angular gravel of sandstone and shale is present 
on most of the soil. The soil material is very strongly acid through- 
out, with the possible exception of those areas adjoining soils derived 
from limestone. About 90 percent of the area is cleared and used for 
general crops. Some soybeans and buckwheat are also grown. It, is 
better adapted to these crops and oats, rye, and timothy than to corn, 
wheat, rec clover, or alfalfa. About 10 percent is in pasture and 5 
percent remains idle most of the time. In some years the soil dries 
out too late in spring to plant corn for grain. Alfalfa and wheat. 
are likely to heave, and the roots of alfalfa are restricted considerably 
below a depth of 18 inches, Clover yields are fair where the soil is 
limed heavily. Lack of drainage in the subsoil does not prevent pas- 
ture grasses, as white clover and Kentucky bluegrass, from thriving. 
Like the other acid soils, considerable lime, as well as phosphate and 
manure, 1s essential for increasing the fertility. The supply of nitro- 
oy about the same as on the better drained soils where erosion is 
slight. 

Deep drainage ditches would facilitate the use of this soil for a wider 
range of crops and would increase the yields of practically all crops 
to some extent. It is doubtful, however, if the increased yields onld 
pay for the cost of a set of tile drains where only general crops are 
grown, 

In normal years corn yields 30 to 40 bushels an acre, wheat 12 to 18 
bushels, oats 25 to 30 bushels, and mixed clover and timothy 1 to 14 
tons. The yields of potatoes are below the average for the county. 


Araby silt loam.—In most places the surface soil is pale-brown to 
weal-brown mellow friable silt loam to a depth of 18 to 30 inches. 
The underlying material is somewhat heavier and is yellowish brown. 
indicating considerable weathering. No doubt this lower material 
was deposited before the surrounding land was cleared. This collu- 
vial material ranges up to a silty clay loam texture in places where it 
lies at the base of the Hagerstown and Crestmore soils. 

This soil is developed largely from recent deposits of soil eroded 
from nearby sloping areas. The deposits have accumulated to a depth 
of 3 to 6 fect, depending on the position of the area and the quantity 
of eroded material from the higher lying slopes. In the process of 
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erosion the first material deposited was the silty surface layer of the 
soils of the adjacent slopes, but much of the recent deposits consist 
of heavier subsoil material, especially in those areas lying below lime- 
stone slopes. Other areas in narrow valleys and along the base of 
slopes of the Kutztown and Mifflinburg soils are more silty and con- 
tain some thin platy Salina shale fragments which underlie most of 
these soil areas. 

This type occupies 2,176 acres at the base of slopes and the heads of 
small drams and swales in the districts where there are brown lime- 
stones and grayish-brown calcareous shales, 

The material is slightly acid to neutral from the surface to the un- 
derlying shale or limestone material. It is well drained except for 
small local spots where the drainage is restricted in the lower subsoil. 
The relief ranges from almost level to gently sloping, and nearly all 
of it is less than 7 percent in gradient. This soil is subjected to some 
erosion; but, on the other hand, most of it is being added to, as the 
soil on the nearby slopes is being thinned by erosion. 

This colluvial soil has a good supply of organic matter, a good 
water-holding capacity, is readily penetrated by roots, air, and mois- 
ture, and is easy to cultivate by all modern machinery. For these 
reasons, it is highly productive and is adapted to a wide diversity of 
crops. 

Yields of crops are about equal to those obtained on Washington 
silt loam and better than on the Hagerstown, Crestmore, Kutztown, 
and Mifflinburg soils from which the soil material has been largely 
eroded and accumulated in lower and smoother positions. In normal 
years yields of corn are 45 to 60 bushels an acre, oats 30 to 40 bushels, 
wheat 18 to 25 bushels, mixed clover and timothy 114 to 2 tons, and 
alfalfa 214 to 344 tons. Except for a few small areas used for pasture 
and building purposes, all of this type is cultivated. 

Applications of manure and phosphates or general fertilizers should 
be applied to crops in small quantities. Lime is not necessary in most 
places, even for red clover and alfalfa. As the supply of organic 
matter is high, manure is not so badly needed as on the soils of the 
upland. 


Atkins gravelly silt loam.—This soil differs from Atkins silt loam 
principally in the adundance of rounded gravel and cobblestones on 
the surface and embedded in the subsoil. These would interfere con- 
siderably with cultivation provided the areas were cleared, but nearly 
all of this soil has been left under a forest cover. A few small patches 
were Cleared when crop prices were high, but these have been aban- 
doned or are being used for pasture. The total extent of the soil is 
only 448 acres. 


Atkins silt loam.—The 8- to 10-inch surface soil consists of gray to 
dark-gray silt loum to silty clay loam. The subsoil is variable in 
textiue and consistence, but in most places it is gray or mottled-gray 
and rusty-brown sticky loam to silty clay loam. In‘a few small areas 
the subsoil is bluish gray, and the surface soil contains a thick layer 
of black organic matter that is mixed with the soil material. In most 
places the underlying gravel and sand are less than 4 feet below the 
surface. 

This soil represents the most poorly drained of the acid soils of 
the bottom lands. It covers a total avea of 1,088 acres, mostly along 
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White Deer Creek and its tributaries and the tributaries of Buffalo 
Creek that ey considerable material from the mountains. It is 
frequently overflowed by floodwaters, and the water table is rarely 
more than 20 inches below the surface. 

About 65 percent of this soil has been left in forest consisting of 
hemlock, pine, elm, willow, maple, beech, sweetgum, and oak trees. 
The undergrowth is largely alder. About 15 percent of the soil is in 
pasture grasses, and 10 percent is used for crops—chicfly hay and 
corn. The production of these crops generally depends on the pro- 
tection from overflow and the period of time the soil stays in an un- 
saturated condition. Owing to the extreme acid condition, lime should 
be added for pastures and crops. The value of the soil depends largely 
on its productivity of forests and grasses. 


Bartle gravelly silt loam.—This soil differs from Elkinsville 
gravelly silt loam in that it generally occupies more level areas and 
therefore is more poorly drained. 

To a depth of 6 to 8 inches, the surface soil is mixed gray to light 
brownish-gray floury silt loam. This material is underlain by a few 
inches of very pale brown silt loam that in turn passes into mottled- 
gray, yellow, and rusty-brown, slightly compact but somewhat plastic 
silty clay loam. The substrata consist of laminated silt and clay. 
The material is strongly acid throughout except for a few areas thal, 
lie next to the Montgomery soils or other soils that are high in lime. 
Gravel and cobbles appear throughout the soil, althongh they do not 
interfere seriously wh tillage operations. 

Occupying flats, depressions, and gently undulating areas on 
terraces, which are above overflow, it receives drainage from adjoining 
higher soils, and the water seeps away very slowly, sometimes remain- 
ing on the surface and keeping the soil wet for a long time. For the 
most part, the content of organic matter is low to fair, but in some of 
the wettest areas a thin layer of decaying vegetable matter covers 
the surface. In general, both the external and internal drainage are 
poor, and it would be desirable to construct open ditches to intercept 
the runoff water from higher lying slopes and to lower the water 
table. 

The largest areas of this soil are mapped in the valleys of Penn 
and Buffalo Creeks. A total area of 640 acres is mapped. 

About 30 percent of the area is in crops, 30 percent in forest, 25 
percent in pasture, and the rest idle most of the time. Corn, hay, and 
oats are grown, and yields are almost the same as on the other poorly 
drained soils. Corn yields 20 to 35 bushels an acre, oats 20 to 30 
bushels, and mixed clover and ee three-fourths to 1 ton. This 
type is best suited to timothy, alsike clover, and grasses, as Canadian 
bluegrass, orchard grass, and redtop. Some of the better drained 
fields would be suitable for white clover and Kentucky bluegrass pro- 
vided the land were given a liberal application of lime. Corn and 
oats yield fairly well in wet years. Alfalfa, red clover, and wheat 
heave badly. Artificial drainage and the addition of lime and organic 
matter is cecintle for the growth of general crops. At present it is 
best suited to grasses and forest. 


Bartle silt loam.—In position, drainage, and soil character, Bartle 
silt loam is like Bartle gravelly silt loam but differs in the smaller 
content of rounded and angular gravel and cobbles throughout the 
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upper layers, which makes it less difficult to plow. It occupies prac- 
tically level to gently undulating areas, with a gradient that does not 
exceed 8 or 4 percent. The total area mapped is 512 acres. 

This soil has only local agricultural importance, but on a few farms 
it is the principal soil. It is classed as fair to poor farming land and 
is iimited toa few crops. The land makes a good seedbed if it can be 
worked under ideal moisture conditions, but if worked when too wet 
it tends to become hard and cloddy. The surface soil stays wet lato 
in spring, and the subsoil remains wet most of the summer. 

A larger part of it is used for corn and hay crops than Bartle 
gravelly silt loam. Yields are practically the same on the two soils. 
About one-fourth of this soil has been left in forest, and nearly one- 
fourth is used for pasture or is idle part of the time. 


Buchanan stony loam.—This is an imperfectly drained soil 
occurring along the lower slopes of the mountains. The surface soil is 
light brownish-gray friable porous loam to a depth of 6 to 8 inches. 
The upper part of this layer is darker and stained with organic matter. 
Ata depth of 8 to 16 inches it is weak-yellow friable gritty loam. The 
material is slightly compact and mottled with gray in the lower part 
and in places is sandy clay. Numerous stones and pieces of gravel and 
rock are strewn over the surface and embedded in the soil material. 
A few small areas on the lower, smoother slopes are practically free 
of large stones, and tillage operations would not be difficult. 

Covering an area of 4,096 acres, this soil occurs in close association 
with the Lycoming soils and is developed on slopes of 3 to 15 percent. 
Both the soil and the parent material are extremely acid. For the 
most part, this soil is imperfectly drained, and plant root development 
1s restricted below a depth of 18 to 24 inches. The depth is variable, 
however, and in places the soil is mottled within 10 to 12 inches of the 
surface, and the material remains wet most of the year. Seepage 
water from the higher lying soils is responsible for the saturated con- 
dition of the lower subsoil for a large part of the year. The material 
is sandy and similar to that underlying the Dekalb soils except for 
oxidation and position. This soil is low in content of organic matter 
and plant nutrients and has inferior moisture facilities. 

This soil is best adapted to forestry. Tree growth consists of white 
oak, black oak, chestnut oak, red maple, elm, hickory, dogwood, and 
porlsy, with an undergrowth of sassafras, mountain-laurel, huckle- 

erries, ferns, and mosses. Pasture grasses may thrive well with the 
liberal use of lime and the addition of manure and phosphates. It is 
unsuited to most crops because of its low fertility and lack of adequate 
drainage, but it produces thicker and better tree growth than the 
Dekalb or Lehew soils because it is deeper and has a better moisture 
supply. 

Clymer flaggy loam.—The surface soil consists of 6 to 8 inches 
of very pale brown floury silt loam to loam. The subsoil is light 
yellowish-brown to yellowish-brown friable, granular silty clay loam. 
The material throughout contains numerous flat and angular stones 
4 to 10 inches in diameter. 

This soi] occupies an area on top of Shamokin Mountain and has 
not been molested by glacial drift. It is considerably deeper than the 
Weikert soils that lie at lower elevations. A total area of 448 acres 
is mapped. 
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The surface is rclatively smooth, the gradient varying from 8 to 12 
percent. Cultivation would not be difficult, except for the stones that 
continually work up from the subsoil and parent material. Consider- 
able manure, lime, and fertilizer would be: necessary for efficient use 
of the soil, as it is low in content of organic matter and extremely acid 
throughout. 

All this type is in forest except one field of about 20 acres that is 
used for general crops, This ficld lies more than a mile from any 
farmstead, and considerable time is lost. in going to and from. Yields 
are fair. Under present agricultural conditions, probably the best 
use of this soil is for forest. 


Clymer flaggy loam, sloping phase.—The 6- to 8-inch surface 
soil is very pale brown floury loam containing a small quantity of 
organic matter. Underlying this is light yellowish-brown floury hght 
sift lorm to a depth of 12 to 15 inches. The subsoil consists of light 
yellowish-brown to yellowish-brown friable, granular silty clay loam. 
Numerous flat and angular flagstones 4 to 10 inches in diameter occur 
throughout the soil material. This soil is weathered to a depth of 40 
to 48 inches and is underlain by mixed soil material and stones, the 
stone content increasing with depth. Bedrock is encountered at 6 
to 8 feet below the surface. 

Practically all of this soil is in forest, occupying a large part of 
the area on Shamokin Mountain above an elevation of about 800 feet. 
A total of 576 acres is mapped. It is deeper than the Dekalb or 
Weikert soils. The relief ranges from 12 to 20 percent. 

The soil is strongly acid throughout. It is well acrated and readily 
penetrated by all plant roots. Its greater thickness and heavier sub- 
soil male it superior to the Dekalb and Weikert soils for tree growth 
and give it a superior water-holding capacity. 

The native vegetation consists mainly of hard maple, beech, white 
oak, red oak, chestnut oak, and poplar. Chestnut was formerly preva- 
lent, but only dead snags and sprouts are left. 

All general crops give fair returns, but it would be necessary to 
remove many stones that interfere with cultivation. If water could 
be supplied to the livestock, this would be a good soil for permanent 
pastures. The distance from farmsteads would not hinder its use for 
this purpose as much as for crops. 


Crestmore silt loam.—The 4- to 8-inch surface soil is brown, mel- 
low silt loam, and the subsoil is yellowish-brown to reddish-brown 
granular friable but firm silty clay loam which rests on limestone ata 
depth of 20 to 48 inches in most places. This soil is similar to Wash- 
ington silt loam in lime content, permeability, and organic-matter con- 
tent, but it has a shallower depth to limestone bedrock. Gravel and 
some small fragments of limestone are mixed through the soil but do 
not interfere with cultivation. 

The principal areas, all of wliich are small, occur in Buffalo Valley 
and near Turtle Creek in close association with the Washington soils. 
A total of 960 acres is mapped. 

This soil occupies unclulating to gently rolling relief and is well 
drained. The more shallow areas are inclined to be droughty. Cul- 
tivated to the principal crops of the county, the yields ou this type are 
lower than those on Washington silt loam. It is especially well suited 
to clover, alfalfa, and Kentucky bluegrass. More of it should be used 
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for pasture and hay crops to prevent erosion. On all areas some of the 
surface soil has been lost, aes erosion is not serious except on a 
few local spots. In general, one-fourth to three-fourths of the surface 
soil has been lost and a few shallow gullies are evident. 

In normal years corn yields 40 to 50 bushels an acre, oats 25 to 35 
bushels, wheat 16 to 24 bushels, clover and timothy mixed 14 to 144 
tons, and alfalfa 2 to 8 tons. If yields are to be maintained, it is 
desirable to include 2 years of hay in the rotation, or 2 cover crop 
plowed under to increase the organic matter and to protect the soil in 
winter against washing rains. 


Crestmore silt loam, rolling phase.—This soil has the same general 
soil characteristics as the normal phase, except that it occupies more 
rolling relief and the soil material is not so deep. From one-half to 
three-fourths of the surface soil has been lost over a large part of the 
area, and in places the silty clay loam subsoil is exposed. <A total 
area of 768 acres is mapped. It occupies slopes of 12 to 20 percent. 

About 75 percent is cultivated, and the rest 1s kept in grass or lying 
idle. The same crops are grown as on the smoother Crestmore soils, 
although the proportion of hay and grass is slightly greater. Because 
of the lower organic-matter content and uncontrolled runoff, yields 
are 15 to 20 percent lower. 


Dekalb stony loam.—The surface layer is lightly sprinkled with 
gray sand. The upper 6 to 8 inches is brownish-gray loose porous 
loam. The subsoil consists of yellowish-brown friable, sticky, crumbly 
sandy clay with numerous fragments of sandstone to a depth of 24 to 
30 inches. The content of stone increases with depth, and the soil 
material is more sandy and only partly weathered. This soil differs 
from Dekalb stony sandy loam in having a slightly finer textured sur- 
face soil and subsoil; consequently it is less droughty. The stones are 
not so numerous nor so large as to make tillage operations impractical. 

This soil includes undulating areas in mountains that would be suit- 
able for agriculture if the larger stones were removed. A total area of 
832 acres is mapped, most of which occurs near the northwestern 
corner. 

About three-fourths of this soil has been left in forest, and one farm 
of 100 ucres or less of cleared land is located on it. Tree growth is 
slightly better than on the other Dekalb soils because of better moisture 
conditions. Some white oak and pine are mixed with the dominant 
tree growth of chestnut oak and scarlet oak. 

Cleared areas are of necessity fenced from deer. Crop yields are 
below the average for the county as the soil is low in organic matter, 
extremely acid, and mildly droughty. Corn yields 25 to 35 bushels an 
acre, oats 20 to 30 bushels, and mixed clover and timothy three-fourths 
to 1 ton. Potutoes and vegetables do well if fertilized heavily, but 
owing to the distance from market they are not grown except for home 
consumption. Pasture grasses and hay do not develop well in the 
porous soil, which is better suited to deeper rooted plants, as corn and 
fruit. Because of the mild relief, which does not exceed 15 percent, 
together with the porous nature of the soil, erosion can be controlled 
on most areas with relative ease through simple land management. 
Terraces and contour cultivation should be considered in the syslem of 
management on some of the more sloping areas. 
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Dekalb stony sandy loam.—A thin accumulation of brownish- 
black organic material is over the surface soil, which consists of 6 to 8 
inches of light brownish-gray friable sandy loam containing a light 
sprinkling of gray leached sand. ‘The subsoil layer is yellowish-brown 
friable, crumbly loam 10 to 30 inches thick. Under ying this is the 
partly weathered material that contains a larger proportion of sand- 
stone with increase in depth. Grayish-brown rock fragments consist- 
ing mostly of Tuscarora and Oneida sandstone are scattered over the 
surface and embedded in the soil mass. This soil is deeper than that 
on the ridges and the steeper slopes and is not so thoroughly leached 
us the more level soils of the mountains. It is extremely acid through- 
out. Its distance from any farm lands and its stoniness make it im- 
practicable to clear. Tillage operations would always be difficult, as 
large stones work up out of the subsoil. Evosion would also be 
detrimental, ; 

This type is nonagricultural and occupies moderate slopes of 15 to 
35 percent on the mountainsides. It occurs throughout the mountain- 
ous district of the county with the exception of Shamokin Mountain. 
A total area of 21,888 acres is mapped. 

Some of the best forest growth in the mountains is on this soil. The 
dominant tree growth consists of chestnut oak, scarlet oak, black oak 
red oak, and red maple, with an undergrowth consisting mainly of 
mountain-laurel and huckleberry. Some of the other Jess common 
trees include white oak, chestnut, birch, sassafras, and beech. 


Dekalb stony sandy loam, undulating phase.——The surface soil is 
brownish-gray loose sandy loam to loam, and the subsoil is yellowish 
brown friable porous loam. Stones are less numerous than on the 
normal Dekalb soil, but there are enough to interfere materially with 
tillage operations if the soil were used for crops. Where this soil 
occurs on narrow ridges it is more stony and shallow and does not pro- 
duce so good growth of timber as on the broader divides and swales. 

This phase includes small areas of the Dekalb soils in the higher 
mountains of the county. The largest area ison Branch Mountain and 
smaller ones are in the northwestern corner near Tea Spring. <A total 
area of 5,760 acres is mapped. This soil is much like the normal phase 
except for the smoother relief, having a gradient of 3 to 15 percent. 

Except for one farm, it is nonagricultural. Corn, potatoes, fruit, 
and vegetables would return fair yields if they were grown. The cost 
of fencing it from deer, its remoteness from agricultural centers, and 
its stoniness have prevented it from being cleared. Most of it is pro- 
tected against fire and destructive lumbering practices. 


Dewart gravelly silt loam.—This soil is similar to Allenwood 
gravelly silt loam and Allenwood silt loam. It has a larger content 
of gravel, a more friable subsoil, and 1 more hummocky surface than 
Allenwood silt loam. The parent material, which is Illinoian till, is 
deeper, but it is not so well oxidized below a depth of 4 fect as the 
Jerseyan till which underlies the Allenwood soils. The distinguishing 
characteristics between the two glacial driits is in the presence of 
numerous brown or burnished gravel and stone in the Jerseyan drift 
which underlies Allenwood silt loam and which is absent in the 
Tllinoian till, 

For the most part, this soil occupies undulating and slightly hum- 
mocky relief in White Deer Valley. The total area mapped is 704 
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acres. The gravel does not materially interfere with cultivation. Most 
of the soil was cleared soon after settlement by white people and is 
now used for general crops. It is well suited to all crops, especially 
deep-rooted crops, as fruit trees, potatoes, and alfalfa. Crop adapta- 
tion and yields are about the same as on Allenwood silt loam. 


Dewart gravelly silt loam, eroded phase.—Erosion is moderate 
on this soil except for a small area south of Alvira. A total of 1,472 
acres is mapped. Here most of the surface soil has been washed-off 
and part of the subsoil removed. Grasses should be seeded or cover 
crops planted for winter protection and less row crops grown in the 
rotation. 


Dunning silty clay loam.—The dark-gray or brownish-black 
granular silty clay loam is underlain at a depth of about 10 inches 
by heavy gray plastic silty clay, which in many places is stained with 
rusty brown and pale yellowish brown. At an average depth of about 
18 inches the lower subsoil layer is medium gray, with yellow and brown 
splotches, heavy, gummy, puttylike wet clay. ‘The entire soil material 
is neutral to alkaline in most places, 

This soil occupies low positions along some of the streams in the 
farming district. A total area of 640 acres of this soil is mapped. 

Because of its low-lying position and the impervious character of 
the subsoil, the land is very poorly drained and wet almost the entire 
year. Except for a few areas mapped in depressions in the Wheeling 
soils, it is subject to frequent overflow and also receives much seepage 
water from surrounding higher lying soils. 

About half the occupied area is under forest cover. The cleared 
areas are used largely for pasture, hay, and corn. Some small aban- 
doned areas are covered with coarse grasses, cattails, weeds, and bushes. 
This soil is well supplied with the necessary plant nutrients, and where 
it can be drained adequately it is highly productive of vegetables, 
onions, lettuce, cabbage, and tomatoes. Drainage of some of the areas 
would be difficult because of the heavy nature of the subsoil and lack 
of protection from overflow. The most satisfactory and efficient use 
of this soil is for pasture grasses and forestry. The crop yields on it 
are poor to fair. Corn yields range from 20 to 85 bushels an acre and 
mixed hay three-fourths to 114 tons, depending on drainage conditions 
and seasonal rainfall, 


Elkinsville gravelly loam.—The 6- to 8-inch surface soil is pale- 
brown porous but coherent loam with a moderate amount of dark 
organic matter. Beneath this, and continuing to a depth of about 15 
inches, is light yellowish-brown friable porous silt loam. As the 
depth increases, the material becomes heavier and less gravelly and 
has a yellowish-brown color. Below a depth of 86 inches the parent 
material is yellow slightly compact but crumbly clay loam or heavy 
lonm. The fine-textured subsoil is capable of holding a high propor- 
tion of moisture, yet it is readily penetrated by plant roots aod air, 

The surface soil is characterized by numerous rounded gravel and 
a few stones that interfere with cultivation to a small extent. Gravel 
is also embedded in the subsoil and substratum, but is less plentiful 
than in the surface soil. 

This soil occurs along the larger streams of the county. The most 
extensive areas are along Penn Creek, Buffalo Creek, White Deer 
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Hole Creek, and the North Branch Buffalo Creek. This soil occupies 
terraces that range from about 5 to 20 feet above the stream levels. A 
total area of 1,024 acres is mapped. 

This soi] owes its good drainage to the somewhat coarser substratum 
and to local elevation. Conditions are favorable for plants to with- 
stand drought yet without the likelihood of damage by wet weather. 
These soils occupy benches along the streams that range from nearly 
level to about 6 percent in gradient. Erosion is slight on most of the 
cleared areas. Like the other Elkinsville soils, this one is very strongly 
acid throughout, except for the upper layer in those places where lime 
has been applied. 

About 50 to 60 percent of the area is cleared and cultivated. The 
common rotation of corn, oats, wheat, and mixed clover and timothy 
is generally practiced, with an occasional substitution of potatoes for 
corn and soybeans for oats. Yields are determined largely by fertili- 
zation rather than by seasonal rainfall. Under general management 
practices, corn yields 35 to 50 bushels an acre, wheat 15 to 20 bushels, 
oats 25 to 35 bushels, und mixed hay 1 to 144 tons. In general, potatoes 
yicld better than the average for the county, depending largely on the 
quantity and kind of fertilizer used. For best results with general 
crops liming is necessary, especially on land to be used for clover or 
alfalfa. This soil affords a warm, early seedbed for vegetables and 
truck crops and is better suited to them than to shallow-rooted pasture 
grasses. About one-third of the land has never been cleared, and 
about 10 to 15 percent has been temporarily abandoned. Only a few 
small areas are used for pasture. 


Elkinsville gravelly silt loam.—Differing from Elkinsville grav- 
elly loam in the heavier texture of the surface soil and upper subsoil 
and in the slightly greater depth to the underlying parent material, this 
soil does not dry so rapidly after rains, and consequently it is not so 
well suited to vegetable crops. General crop yields, however, are 
slightly higher than on the lighter textured soils. 

Freshly plowed fields are pale brown and friable. Below plow 
depth the material may be slightly heavier and generally has a light 
yellowish-brown color, indicative of good oxidation and a rather Jow 
content of organic matter. Ata depth of 18 to 36 inches the subsoil 
consists of yellowish-brown silty clay Joam containing a few rounded 
gravel particles. The content of gravel is small and does not materi- 
ally change the porosity of the subsoil. With increase in depth the 
brownish color fades to yellow and the content of sandy material in- 
creases, This basal material, as well as the overlying layers, is highly 
leached and strongly acid. 

This soil covers an aggregate area of 448 acres. About 90 percent 
of it is used for crops. The rest supports small areas of woodland 
and pasture. Corn yields 40 to 50 bushels an acre, wheat 15 to 22 
bushels, oats 25 to 40 bushels, and mixed hay 1 ta 114 tons. Alfalfa 
yields are fair to good where the land is liberally limed and fertilized. 
Erosion is a minor factor on the relatively smooth relief which does 
not excced 6 percent in gradient. More organic matter is needed in 
the upper soil layers to maintain high yields. 


Elkinsville loam.—This soil differs from Elkinsville gravelly loam 
in its lower content of gravel, especially in the upper layers. Tt has 
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a smooth, almost level to gently sloping relief attaining a maximum 
een of about 6 percent in some places. It is well drained except 

or small included areas too small to show on the map. In places 
adjoining the lower lying soils of the bottom lands the material is 
somewhat coarser, approaching a sandy loam in texture. 

Of the 384 acres mapped, nearly 95 percent is cleared and used for 
all crops grown. Yields are about the same or slightly higher than 
those obtained on Elkinsville gravelly loam. The system of manage- 
ment is similar, but tillage operations are somewhat less difficult 
beeause of the lower content of gravel. 


Elkinsville silt loam.—This soil is similar to Elkinsville gravelly 
silt loam, except that the surface and subsurface layers are com- 
paratively free from gravel, The subsoils of the two soils are similar. 

Developed along the same large creeks as the other Elkinsville 
soils, most of it is farther down the valley toward the West Branch 
Susquehanna River, and the influence of the soil material carried 
down from the limestone soils of the adjacent uplands has been 
greater in the old alluvium of the sediments of these terraces. A 
total area of 882 acres is mapped. 

About 85 to 90 percent is used for field crops. Small areas are in 
woodland and pasture, and a small part is idle most of the time. The 
crops grown and methods of management, including fertilization, 
are much the same as on the other Elkinsville soils. Yields are slightly 
higher, however, because of its good water-holding capacity and the 
slightly higher content of calcium. 


Elliber cherty silt loam.—In forested areas the 8-inch surface 
layer consists of a thin mat of roots and leafmold over brownish-gray 
loose silt loam. This gradually changes to light yellowish-brown fri- 
able porous silt loam that rests on broken chert at a depth of 30 inches. 
The silty material between the chert fragments is talclike and slightly 
compact. Because of the large content of chert fragments the soil is 
porous throughout. Slight to moderate erosion prevails, but this is 
checked by the presence of chert. Surface relief ranges from 3 to 12 
percent. This soil retains a fair supply of soil moisture which is 
valuable to plant growth during prolonged dry periods. 

This soil occurs in small areas most of which are located on Lime- 
stone Ridge south of Mifflinburg and on a low narrow broken ridge 
extending between Winfield and New Berlin. A total area of 256 acres 
is mapped. 

About 65 percent of this soil is cultivated, 15 percent is idle, and 
the rest is cut-over land from which all sizable timber has been 
removed, The main tree growth is chestnut oak, red oak, hickory, 
dogwood, maple, and pine. The undergrowth is mainly weeds, bram- 
bles, and huckleberries. Corn, wheat, and mixed clover and timothy 
are the principal crops. Small areas of alfalfa, oats, and fruit are 
also grown. Corn yields 35 to 45 bushels an acre, wheat 12 to 18 
bushels, oats 25 to 35 bushels, and mixed hay about 1 ton in normal 
years. This is not an especially good agricultural soil, because of 
the large quantity of hard, cherty material. As this soil is not 
productive of grass, very little of it is used for pasture. It is, how- 
ever, adapted to orchards, as it has good, deep subsoil drainage and 
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excellent air drainage. Deep-rooted crops are, therefore, better suited 
to this soil than grasses, wheat, and other shallow-rooted plants. 


Elliber cherty silt loam, hilly phase.—This soil covers only 128 
acres, nearly two-thirds of which has never been cleared. It is more 
difficult to handle and more subject to erosion than the less sloping 
areas. The range in gradient is 20 to 35-percent. 

Nearly 30 percent of this phase is used for corn and hay crops, 
although viele are low. Corn averages 20 to 25 bushels and mixed 
hay one-half to three-fourths ton an acre in normal years. This soil 
is unsuited to pasture grasses. Because of unfavorable moisture 
conditions and low content of organic matter, it should be used for 
forestry purposes. 


Elliber cherty silt loam, rolling phase.—The rolling phase differs 
from the normal phase in the degree of slope, which is 12 to 20 percent. 
Runoff is greater, and the surface soil is generally slightly thinner, 
owing to increased erosion. For this reason the land has a lower agri- 
cultural value than the normal phase. Only 192 acres of this soil is 
mene 

ields of most crops average about 10 percent lower, depending on 
the management of the two soils. About 75 percent of it is cultivated 
principally to corn, wheat, oats, and mixed hay, 15 percent is idle most 
of the time, and 10 percent is in forest. Some of this land could be 
used more profitably for fruit trees and deep-rooted legumes, pro- 
vided liberal quantities of lime were applied. About 114 tons of ground 
limestone every 4 years should correct the acidity of the soil so that 
legumes may he grown in the rotation. 


Ernest silt loam.—Consisting mainly of deposits at the base of 
slopes and at the head of small drains, most, of this material has been 
washed from the cultivated slopes of Weikert soils and a small part 
from Hartleton soils. The accumulated material is 24 to 48 inches 
deep and overlies acid glaciated material. 

The 8- to 10-inch surface soil is grayish-brown crumbly soft floury 
silt loam. Below this layer the soil is more yellowish brown and 
slightly heavier. At a depth of 18 to 20 inches the material is mottled- 
gray, rusty-brown, and yellow gritty stiff silty clay. Numerous small 
gray shale fragments are mixed with the surface soil and subsoil. 

Like the Weikert soils, this type is very strongly acid throughout. 
The content of organic matter is moderate in the upper 7 to 12 inches 
and gradually decreases below that depth. In a few places this sur- 
face finger is 16 to 18 inches deep, and the soil is more fertile than the 
typical. The water-holding capacity is good, although below a depth 
of 16 to 20 inches the soil material absorbs moisture very slowly when 
dry and dries out slowly when moist. A few roots develop in this layer, 
and aeration is restricted. Some gravel occurs throughout, but it rarely 
interferes with cultivation. 

The relief is gentle and in most arens ranges from 2 to 7 percent 
in gradient. External drainage is good but not excessive, and erosion 
is not serious. For the most part, less than one-third of the surface 
soil is lost and gullies are over 100 yards apart in all areas. Tn most 
fields gullies are covered by tillage operations. 

This soil covers a total area of 2,048 acres, most: of which is cleared 
and 60 to 70 percent used for general crops. About 20 percent is in per- 
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manent pasture, and about 5 percent is in idle fields. In normal years 
corn yields 30 to 40 bushels an acre, wheat 12 to 15, and oats 20 to 30, 
and mixed clover and timothy 1 to 1144 tons. Owing to the acidity 
of this soil, lime should be applied for legumes in the rotation and also 
to take care of the lime requirement of other crops. Manure and com- 
plete fertilizers should be used. In its natural state this soil is best 
suited to timothy, redtop, and Kentucky bluegrass. Corn, oats, and 
soybeans do well except in wet years. Potatoes, wheat, and vegetables 
are adapted to the better drained fields. 

Included with this type are five or six small narrow areas where 
the friable surface material is deeper, the soil is well drained, aerated, 
und porous to a depth of 3 feet or more, and the proportion of thin 
shale fragments is slightly higher. Local small spots of poorly drained 
svil too insignificant to recognize also are included. 


Hagerstown silt loam, shallow phase.—This shallow phase occu- 
pies the tops of ridges in association with the other Hagerstown soils. 
Most of it occurs on Limestone Ridge southwest of Mifilinburg and 
on the ridge 1 mile southwest of the Federal penitentiary. Only 128 
acres is mapped. The relief ranges from almost level to 10 to 12 
percent. 

About 55 percent of this type is used for corn, wheat, oats, and hay; 
20 percent is in pasture; and the rest supports a spotted tree growth or 
is idle. Crop yields are slightly higher than those obtained on the 
other Hagerstown soils, because of better moisture conditions and 
more organic matter. 


Hagerstown silt loam, shallow rolling phase.—The 2- to 6-inch 
rich-brown mellow crumbly surface soil is underlain by a firm granu- 
lar reddish-yellow silty clay loam. At a depth of 20 to 28 inches the 
subsoil is normally a median atnawe to yellowish-brown firm granular 
silty clay. The material is slightly acid to neutral above the parent 
material, which is massive gray Helderberg limestone. The material 
is well drained throughout. Some of the drainage is through crevices 
in the limestone. On the north side of Limestone Ridge near Miffiin- 
burg is a narrow strip where the soil is considerably deeper and repre- 
sents a recent accumulation of soil which has eroded from the adjoining 
higher slopes. Here the soil is more productive and yields are 10 to 
25 percent higher than those obtained on the silt loam type. A few 
boulders and stones outcrop in places, but they are not numerous 
enough to materially lower the value of the soil. 

This shallow rolling phase occupies only 820 acres. Most of it is 
on Limestone Ridge southwest of Mifflinburg and southeast of Cowan. 

This soil has a sloping surface of 12 to 20 percent and is closely 
associated with the other Hagerstown soils on the steeper slopes and 
the ridge tops. About 45 percent of this is eulluvated. Yiclds are 
good but considerably below those obtained on the deeper glaciated 
limestone soil (Washington silt loam). About Gaeta of the land 
is in pasture, and small areas are idle. A few of the slopes are for- 
ested. Corn and hay are the principal crops. Corn yields 30 to 45 
bushels an acre, mixed clover and timothy 114 to 134 tons, and alfalfa 
1% to 3 tons, This is a good soil for all legumes, especially alfalfa. 
Kentucky bluegrass also thrives. 
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Erosion is moderate to severe on the cleared areas, and most of the 
surface has been washed away. More of the land should be in pasture 
and legumes, to which it is well suited. 

In areas that have remained in forest the surface soil and subsoil 
are only slightly deeper than in the cleared areas; however, geologic 
erosion has gradually carried away the soil material nearly as fast 
as the action of weather has formed it. 


Hagerstown stony silty clay loam.—Of the 128 acres occupied, the 
forested areas are similar in soil characteristics to those of the more 
sloping soils, but the cleared areas are not so severely eroded, and the 
remaining silt loam surface soil is deeper in most places. Except on 
the rock ridges the subsoil is sufficiently thick to retain moisture well. 

Despite the high content of stone and rock outcrops, about 50 per- 
cent of this soil is tilled. Corn, wheat, and hay grow on the less stony 
patches and in the intervening depressions. About 20 percent of the 
soil is used for pasture, and 25 percent is in forest. Yields of most 
crops compare favorably with those of the county as a whole, and those 
of legumes and grasses are somewhat better than the average for the 
county. 


Hagerstown stony silty clay loam, hilly phase—This hilly phase 
is the prevailing soil on the steeper slopes of the limestone ridges. 
There are numerous outcrops of hard gray limestone and many spots 
where the surface soil is shallow or absent, and the subsoil is shallow to 
rock. In general, the soil is characterized by a considerable local 
variation in the depth of the soil material and in the content of ledges 
and stones throughout the area. The steepness of slope varies from 20 
to 35 percent. On the slopes that still retain a forest cover the soil is 
practically the same as that under a corresponding cover on the 
smoother soil. The surface soil is brown to a depth of 2 to 6 inches 
in the forest areas and brown to reddish brown in cleared fields. Herve 
most of the surface and part of the subsoil have been washed away. 
The organic accumulation is moderate in old pastures but low in 
cultivated areas. 

A total avea of 512 acres is mapped. About 20 percent is in pasture, 
30 percent is cultivated, and nearly 50 percent isin forest. Crop yields 
are low and tillage operations dificult. The usefulness of much of this 
soil depends on its value for grazing. Prevention of further erosion 
by abandoning all tillage and maintaining a cover of grasses is rec- 
ommended. The application of lime is impractical on most of this 
soil, except for alfalfa, where small quantities will prove beneficial. 
Kentucky bluegrass and white clover will thrive even on the more 
shallow spots. Red clover and alfalfa do better on the intervening 
deeper parts. 

Hagerstown stony silty clay loam, rolling phase.—The depth of 
the material is variable, ranging from 1 to 4 or 5 feet within short 
distances. In general, the surface soil is brown or reddish brown; 
depending on the degree of erosion. On the brow of the knobs and 
hills it is silty clay or clay loam, in other places itis shallow silt loam. 
Cultivated fields are spotted in color, and crops likewise are spotted. 

Most of the 128 acres occupied is on the slopes of Limestone Ridge 
south of Mifflinburg and southwest of the Federal penitentiary. The 
relief ranges from 12 to 20 percent. 
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About 80 percent of this soil is used for crops, and the rest is in 
woodland and pasture. The forested areas are not so severely eroded 
as most of the cleared soil. Corn yields 30 to 40 bushels an acre, wheat 
12 to 18 bushels, and mixed hay 1 to 114 tons. Alfalfa and other 
legumes do better than corn and oats, and more areas should be used 
for these plants to build up the organic matter and conserve the soil 
and moisture. 


Hagerstown stony silty clay loam, steep phase.—This soil in- 
cludes areas of more than 85 percent gradient. These small stee 
slopes are mostly precipitous and rocky and support a scrubby growth 
of forest trees. A few areas of the less stony material have been 
cleared and are used for pasture or are idle. Only 128 acres are 
mapped. 


Hartleton gravelly silt loam.—To a depth of 6 to 8 inches, this soil 
is brown friable silt loam containing numerous angular and rounded 
shale and sandstone, which is underlain by pale-yellow friable, floury 
silt loam that is strongly leached to a depth of 14 inches. The subsoil 
is yellowish-brown friable, crumbly, silty clay loam. Gray to reddish- 
gray acid shale is encountered at a depth of 24 to 40 inches. The 

avel and shale fragments interfere with cultivation to a small extent. 

mall areas containing little gravel or shaly material are included with 
this type. 

This type differs from Allenwood gravelly silt loam in its more 
shallow depth. The upper layers are derived from the weathering of 
acid glacial till with a large quantity of soil material from the Clinton 
shale, whereas the Allenwood contains a noticeable quantity of sand- 
stone. In depth and water-holding capacity this soil is similar to 
Mifflinburg silt loam. 

Numerous small arens are scattered over the smoother slopes of the 
hills between Buffalo Valley and the mountains and in the southern 
part of the county. A total area of 3,200 acres is mapped. Erosion is 
moderate in cultivated areas and slight in pastures and forests. The 
content of gravel tends to check erosion and renders the soil more 
porous. This soil occupies undulating land of 3 to 12 percent gradient. 

More than 90 percent of the soil has been cleared, and about 75 per- 
cent is used for crops. The remaining cleared areas are in pasture and 
idle land. Some of the pasture fields have been overrun by weeds and 
small brush. 

All crops return fair to good yields. Corn yields 30 to 40 bushels an 
acre (pl. 2, C), wheat 12 to 18, oats 20 to 30, barley 20 to 25 bushels, and 
mixed clover and timothy 1 to 114 tons. Alfalfa and clovers give fair 
returns where lime is applicd liberally. Potatoes and vegetables do 
well. Orchards produce more fruit than on the more shallow asso- 
ciated soils. 

Included with this soil are several small areas of less than 10 acres 
each that have been abused, and most of the surface soil has been car- 
ried away and a few shallow and deep gullies have formed. 


Hartleton gravelly silt loam, rolling phase.—This phase is much 
like the normal phase except the relief is more irregular. It occupies 
640 acres of rolling areas of 12 to 20 percent gradient. 

Cleared areas are used for corn, oats, wheat, and hay. About 15 per- 
cent of the total area is idle, 5 percent is in pasture, and 20 percent is 
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forested. It produces somewhat lower yields than the normal phase 
and is more susceptible to erosion because of rapid runoff during rainy 
periods. Long rotations are recommended, with at least 2 years of hay. 
Several] small areas where erosion is severe should also have sod water- 
ways and winter cover crops if they are to be used for row crops. 
Included with this soil are several strips where most of the fragments 
of sandstone and shale are small, flat, and 1 to 3 inches long. If these 
areas were larger they would be classed as Hartleton channery silt 
loam. Small areas that contain little gravel also are included. 


Huntington gravelly loam.—Lying 3 to 8 feet above the normal 
level of the streams, most of this soil is subject to occasional inunda- 
tion. The thickness of the soil material is 4 to 8 feet in well-developed 
areas, A few small bodies have a silt loam texture. This type differs 
from Huntington loam principally in the abundance of rounded sand- 
stone and small pieces of gravel throughout the upper layers. ‘These 
do not interfere with tillage operations except to a small extent. 

This soil occupies almost level but well-drained arcas along Buffalo 
and Penn Creeks. <A total of 512 acresis mapped. About 85 percent 
of it is cleaved of the original tree growth, but narrow rows of willows, 
alder, elm, and oak grow along parts of the stream channels. The rest 
is used for pasture or is idle part of the time. Corn and hay craps oc- 
cupy most of the cultivated areas, and the yields compare favorably 
with those obtained on Huntington loam, although they will average 
slightly lower. Most of this soil lies too low for fall-sown crops, as 
wheat and alfalfa. 


Huntington loam.—This bottom-land soil closely resembles Hunt- 
ington silt loam in all of its characteristics but is more porous and 
contains a mixture of silt and sand. Drainage is excellent. and re- 
sistance to drought is high. The natural fertility is almost as high as 
that of the heavier Huntington soils. Most areas are subject to over- 
flow, but floods are of short duration, and damage to crops is generally 
limited to the lower parts of the field. 

This soil occurs mainly in the valleys of Penn and Buffalo Creeks 
and the West Branch Susquehanna River. About three-fourths of its 
512 acres is used for crops, 15 percent for permanent pasture, and 10 
percent chicfly for forest. Although not always safe for fall-sown 
crops, this sou is often uscd for some of them, yields of which are 
generally good. Bluegrass and white clover thrive and form much 
of the cover in meadows and pastures. The average yield of timothy 
and clover is about 134 tons an acre, corn 45 to 60 bus hele on most farms, 
and wheat 15 to 26 bushels. Because of the neutral to slightly acid 
reaction of most of this soil, more legume crops may be sown. 


Huntington sandy loam.—This soil has a light-brown loose sandy 
surface soil, 6 to 14 inches thick, overlying a firm light yellowish-brown 
subsoil, the texture of which ranges from sandy loam to silt loam. A 
small quantity of gravel is scattered over the surface and mixed with 
the soil in places, The soil occurs as a natural levee in many places, 
Although it does not have the capacity to store water so well as the 
finer textured Huntington soils, it is by no means droughty and the 
texture does not indicate its true water-holding capacity. 

Most of this soil occurs along Buffalo and Penn Creeks and the West 
Branch Susquehanna River. A total area of 640 acres is mapped, 
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About 75 percent is used for crops, 15 percent is in pasture, and the 
rest supports a scattered growth of trees. Corn, the principal crop, 
returns slightly lower yields than those obtained on Huntington loam 
and Huntington silt loam. Oats, wheat, and alfalfa are not so well 
suited to Huntington sandy loam as are corn, timothy, clover, and vege- 
table crops. Most of the soil is more subject to damage from overflow 
as a large part of it lies next to the stream banks. A few small areas, 
however, are rarely if ever inundated. These areas are moderately to 
strongly acid, contain less organic matter, and are better suited to 
potatoes and vegetables than the normal phase. 


Huntington silt loam.—This important alluvial soil is developed 
on deep silty deposits having sufficient local elevation to insure good 
drainage and effective aeration to a depth of 3 feet or more. The sur- 
face soil is brown friable mellow silt loam to a depth of 8 to 12 inches. 
Below this layer the color is yellowish brown, and the subsoil, to a depth 
of 30 to 36 inches, is a little heavier and more firm, but it is not compact. 
With increase in depth, the proportion of fine sandy material gradually 
increases, and the color becomes somewhat lighter indicating excellent 
drainage. All conditions are highly favorable for resistance to 
hen dn and this type is without likelihood of damage to crops in wet 
weather that marks areas of Lindside silt loam. Innumerable grada- 
tions in local elevation and drainage conditions may occur between 
these two soils. Because of the freedom from prolonged overflows, not 
much fresh sediment is added to the arens of this soil except in those 
areas on the inside of bends and adjacent to the stream banks. In such 
places both the surface soil and subsoil are slightly darker in color and 
highly fertile. Although most of the areas are subject to occasional 
overflow, the inundations are of short duration and generally occur in 
early spring. 

The total area of 768 acres occurs along Buffalo and Penn Creeks and 
the West Branch Susquehanna River. 

Most areas are neutral to mildly acid in the upper layers, but there 
is eee acid condition in most places at a Heath below 24 to 30 
inches. 

This soil has a rather wide range of adapted crops, but most of it is 
now used for corn, wheat, tame grasses, clover, and alfalfa. About 80 
percent is used for crops, 10 percent is in pasture, and 10 percent sup- 
ports scattered woodland or is lying idle. It is well suited to clover 
and alfalfa, and liming is not necessary. The average aere yield of 
mixed hay is about 2 tons. Corn on old sod yields 45 to 75 bushels an 
acre and may do better when fertilized. Barring the possibility of 
damage from overflows, this soil is well adapted to wheat and vegetables, 
the former yielding 18 to 30 bushels anacre. The content of nitrogen is 
generally too high in proportion to phosphorus and potash for oats, 
and they frequently lodge. Generally little fertilizer or manure is used 
on this or other soils of the bottom lands except for wheat. Fertilizers 
high in phosphorus are applied at the rate of 200 to 800 pounds an acre 
for this crop. 


Huntington silt Joam, high-bottom phase.—This is a recent allu- 
vial soil lying only slightly above overflow. The surface soil consists 
of an 8- to 10-inch layer of brown mellow silt loam underlain by 
yellowish-brown mellow firm heavy silt loam or clay loam. The sub- 
stratum is deep silty alluvium. 
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This soil covers only a small area in the county (256 acres), but it 
is practically all in cultivation and therefore important. The principal 
areas are in the valleys of Penn Creek and the West Branch Susque- 
hanna River. 

The surface relief is smooth, and the land slopes gently toward the 
stream channel and downstream. Drainage is excellent. This soil 
contains slightly less organic matter than the normal phase, but its 
water-holding capacity and resistance to drought are excellent. As 
mapped this soil includes some small gravelly spots that are slightly 
more porous than the phase described above. 

Productivity is high on all this phase, and crop yields are equal to 
those obtained on the normal phase. ‘The yields of alfalfa and wheat 
average higher than on the normal phase, because of less damage from 
overflows. Potatoes and oats also do better but are not so well suited 
to it as corn, wheat, and hay. The natural content of lime is generally 
sufficient for legumes and too high for optimum yields of potatoes 
because of increased infestation of the scab organism. 


Kistler shaly: silt loam.—The surface soil is pale-brown friable 
shaly silt loam containing 20 to 40 percent of dark-brown to almost 
black thin platy shale fragments. There is practically no subsoil, 
although the shale material is brown in most places and mixed with 
some soil material. At a depth of 12 to 20 inches this material rests 
on almost pure partly weathered leached shale. The soil is strongly 
acid, fairly low in organic matter, and severely eroded. 

This soil occupies undulating and gentle slopes of 3 to 18 percent. 
Tt covers 256 acres about 2 miles north of Lewisburg. 

Because of its smooth relief most of this soil is cultivated. A small 
acreage is used for fruits and vegetables. Fruit trees do not produce 
so heavy as they do on deeper soils, and plants suffer considerably 
from dry spells. 

This soil 1s farmed in connection with the surrounding Wheeling and 
Stephensburg soils, and in general the treatment and management of 
the several soils are similar, The land is easy to prepare and till and 
can be worked early in spring. Crops yield 10 to 15 percent less than 
on Stephensburg silt loam, and crop growth 19 irregular, according to 
the depth of the soil. Shallow-rooted crops as wheat, pasture, and 
timothy do fairly well. The remaining soil may be preserved by using 
it for pasture and hay. Alfalfa gives low yields, although it rarely 
freezes out, and the roots frequently penetrate the loose shale to depths 
of 2 or 3 feet. 


Klinesville shaly silt loam, eroded phase.—The 4- to 6-inch sur- 
face soil is dusky reddish-brown friable gritty heavy silt loam contain- 
ing 25 to 50 percent of small weak-red shale fragments. ‘The material 
has a purplish cast which is more noticeable in the shale than in the soil 
where the organic matter darkens the color. Partly weathered Blooms- 
burg shale with some soil material underlies the surface soil in most 
places at about 6 inches. The proportion of shale increases with depth, 
and parent shale is generally reached at a depth of 12 to 15 inches. 

This croded phase covers a total area of 2,804 acres and occurs as 
long, narrow strips on the slopes and tops of red shale ridges in the 
agricultural section of the county. It ranges in gradient from 12 to 
20 percent. 
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Much of the shale is leached and acid, but numerous places are alka- 
line and calcareous, and all the narrow red shale ridges will effervesce 
in spots when treated with hydrochloric acid. The bulky thick sand- 
stone strips are acid and more leached than the thin platy shale. The 
soil material is moderately to strongly acid except where lime has been 
applied. This phase is slightly less productive than Weikert shaly 
silt loam because of the thinner layer of soil material over the shale. 
The thinness of the soil material is due apparently to both geologic 
erosion and recent accelerated erosion. On some narrow ridges bare 
rock is exposed, and only a scattered tree growth is supported where 
some soil has accumulated. 

About 65 percent of this soil is used for general crops, 25 percent is 
in pastnre, and the rest supports a thin tree growth or is idle. Corn 
yields 12 to 20 bushels an acre, wheat 6 to 12 bushels, and hay one-half 
to three-fourths ton. This soil is best suited to wheat, but pasture 
erasses and leeumes make fair growth where lime is applied. Most of 
this soil is best in pasture or forest to prevent further erosion. Trees 
are stunted, as the root development is limited and the water-holding 
capacity of the soil is poor. Strip cropping is desirable where crops 
are grown, and methods should be used to increase the organic-matter 
content of the soil. 


Klinesville shaly silt loam, eroded hilly phase—This phase 
occupies 832 acres in the hilly and steep areas of the red shale belts. 
The slope ranges from 20 to 40 percent. It is like the normal phase 
and has the same variations, but is not used so much for growing crops 
because it cannot be handled by heavy farm machinery and runoff is 
more rapid. About 50 percent of it supports a stunted growth of trees 
consisting largely of pine, hemlock, and scrub oak. The rest is almost 
equally divided between pasture and cropland, with a small part idle 
most of the time. Yields are slightly lower than on the normal phase. 


Klinesville shaly silt loam, eroded undulating phase.—This 
phase has a slope of 3 to 12 percent. The depth of soil material, the 
degree of erosion, and the use of the soil are similar to those features 
of other Klinesville soils, although the smoother soil is easier to handle 
by heavy farm machinery. This soil is not so easily eroded as the 
normal phase, but the material was probably swept clearer by the 
glacial ice, and but little soil has accumulated since. It should be used 
for pasture and hay crops to a greater extent in order to contro] erosion. 
A total area of 1,216 acres is mapped. 


Kreamer cherty silt loam.—This soil is derived from deep glacial 
til], a large proportion of which has been brought down the slopes 
from the chert ridges. In cultivated fields the 4- to 8-inch surface 
material is grayish-brown friable, gritty heavy loam to silt loam, de- 
pending on the degree of erosion. The Jayer below this is pale-yellow 
friable and crumbly silt loam. Between a depth of 14 and 386 inches 
the subsoil is dull yellowish-brown crumbly, granular, silty clay loam, 
rather easily penetrated by air, roots, and moisture. The water-hold- 
ing capacity, however, is substantial. Below a depth of 36 inches the 
material is generally mottled with gray and rusty brown and moder- 
ately firm or slightly compact. Although Jess permeable to water than 
the material above, this cherty substratum does not seriously interfere 
with underdrainage. This soil occupies gently rolling relief which is 
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slightly choppy and characterized by small shallow depressions and 
swales. In these places underdrainage is only fair and the root de- 
velopment of deep-rooted plants is limited. For the most part, how- 
ever, it is good soil for alfalfa and other deep-rooted crops. Chert and 
gravel compose 10 to 15 percent of the soil and increase the porosity 
without interfering with cultivation. Most of the fragments are 1 to 
3 inches in diameter. 

Being derived largely from highly leached chert and siliceous lime- 
stone materials, this soil is very strongly acid in its natural state. 
Most of the arcas have been limed, however, so only the subsoil remains 
strongly acid. Erosion is moderate, and much of the surface layer has 
been lost. Shallow gullies form readily when the soil is in row crops. 
The organic-matter content is fair, except on a few areas where no 
attempt has been made to conserve it or to prevent erosion. 

This soil occupies 2,804 acres. The Jargest areas occur south of 
Mifflinburg and on Limestone Ridge. Small areas are near the Federal 
penitentiary and near Alvira in White Deer Valley. 

Practically all of the soil is cleared and used for cultivated crops, 
principally corn, wheat, oats, potatoes, and mixed hay. Yields are 
similar to those obtained on other well-drained deep acid soils de- 
veloped on glacial drift, as Allenwood silt loam, Norton gravelly loam, 
and Dewart gravelly silt loam. Corn yields 40 to 50 bushels an acre, 
wheat 15 to 20, oats 30 to 35 bushels, and timothy and clover mixed 
1 to 1% tons. Potatoes are grown extensively and yields are com- 
paratively high, depending largely on the quantity and kind of ferti- 
lizer used. Partly because of its occurrence on the lower part of long 
slopes, gullies form quickly, and erosion control should be included in 
the scheme of soil management. Winter cover crops, contour culti- 
vation, and leaving the watercourses in grass ave recommended. 


Kreamer cherty silt loam, rolling phase—This rolling phase 
occurs on slopes of 12 to 20 percent. Three-fourths of the original 
surface soil is lost over most of the areas, and under the present sys- 
tem of management many small gullies occur. Erosion is only mod- 
erate in a few small areas, as more than half of the original surface 
soil remains. The characteristics of the soil are practically the same 
us those of the smoother normal phase, except for the more shallow 
surface and lower organic-matter content, 

This soil has a small total area (320 acres). It occurs principally 
on the south slopes of Limestone Ridge and south of the Federal 
penitentiary. 

About 90 percent of this phase is cleared and used largely for corn, 
oats, wheat, and hay crops, with about half of it in clover, timothy, 
and alfalfa, about 5 percent is idle; and 5 percent in pasture. Yields 
are about 10 percent below those obtained on the more gently sloping 
areas of this soil. 

For conserving the moisture and controlling erosion, more of the 
areas should be in pasture and watercourses should be left. in sod and 
gullies filled in. In cultivated areas contour plowing and strip crop- 
ping are essential, and keeping up a good supply of organic matter by 
liberal applications of farm manure and plowing under material 
remaining from crops is beneficial. 


Kutztown shaly silt loam, eroded phase.—In cultivated fields the 
surface soil, when moist, is brownish-gray silt loam that assumes a gray 
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color on drying. The material js friable and mellow but contains 
25 to 50 percent of small greenish-gray or olive-colored shale frag- 
ments, These are too smal} to interfere with tillage operations. Ata 
depth of 6 to 12 inches the material is light yellowish-brown loose 
crumbly silty clay loam mixed with a mass of soft decomposed shale. 
At a depth of 14 to 18 inches, this rests on weathered bedded shale. 
Below 20 or 24 inches the shale is practically undisturbed. Although 
the proportion of shale fragments throughout the above layers is high, 
moisture relations are fairly good, and aeration is effective down to 
the bedded shale. In most places the material is acid to neutral, as 
niost of the carbonates have been leached from the soil material and the 
perent shale. These formations, however, contain relatively thin and 
widely spaced beds of limestone throughout their occurrence. Because 
of the sloping position, erosion and runoff are hard to cope with under 
the present system of cropping. 

A total area of 3,264 acres is mapped. It occurs in various-sized 
strips on rolling or sloping ridges, which extend throughout Buffalo 
and White Deer Valleys, 

Yields are below the average for the county, especially for row crops. 
Corn yields average 25 to 35 bushels an acre, oats 20 to 25 bushels, 
wheat 10 to 15 bushels, and mixed clover and timothy three-fourths to 
14 tons, Alfalfa and clover yield well, and their roots help to prevent 
erosion, Contour tillage, strip cropping, and diversion ditches are 
recommended. <A larger proportion should be in grass and hay crops, 
as practically all of the areas are in cropland. This soil is superior to 
the shaly phases of the Weikert and Klinesville soils because of its 
higher hme content. 


Kutztown shaly silt loam, eroded hilly phase.—-This eroded hilly 
phase covers a total area of 2,176 acres and occupies slopes of 20 to 
35 percent. Because of its steepness and use for crops, most of it has 
been severely eroded. A small part has been protected by pastures 
for a long time and contains a httle more organic matter and has a 
deeper surface soil than the normal phase. Most of this phase is in pas- 
ture, hay crops, and corn, with a small acreage in wheat. Corn aver- 
ages 15 to 20 bushels an acre (pl. 4, oo and mixed hay three-fourths to 
1 ton. Pasture, alfalfa, and clover thrive well and are practical ero- 
sion control crops. New pasture seedings should include some orchard 
grass and alfalfa mixed with Kentucky bluegrass, clover, and timothy. 


Kutztown shaly silt loam, eroded undulating phase.—This phase 
covers a total area of 2,816 acres and occupies slopes of 3 to 12 percent. 
Because of the gentler slope, cultivated fields are not so subject to 
erosion as they ave on the normal phase, but the soil characteristics are 
similar. Some of it occupies tops of ridges, which may have been 
scraped almost bare by the glacier. Average yields are slightly higher 
than on the normal phase which occupies more rolling areas. Corn, 
wheat, oats, and mixed hay cover practically all of this soil. More 
legumes, hays, and grasses should be included in the rotation in order 
to hold the remaining soil, 


Kutztown silt loam.—This soil is shallower than Mifflinburg silt 
loam, with which it occurs in close association. Under cultivated con- 
ditions the surface soil consists of 7 inches of light brownish-gray fria- 
ble mellow silt loam, containing from 10 to 25 percent of can shale 
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fragments. This overlies light yellowish-brown crumbly, friable silty 
clay loam that continues to a depth of 20 to 24 inches. The parent 
material consists of partly weathered grayish-yellow to greenish- 
yellow thin platy shale. The organic-matter content is moderate, and 
erosion is moderate in most of the areas. From one-fourth to three- 
fourths of the surface soil has been washed away, and a few shallow 
gullies are common in many fields. 

Most of it is mapped in small areas on rounded low ridges and slopes 
in Buffalo and White Deer Valleys. It covers a total area of 1,844 
acres, and the slope ranges from 38 to 12 percent. 

Agricultural practices are similar to those followed on Mifflinburg 
silt loam, but yields are slightly lower. Corn, oats, wheat, and mixed 
hay occupy about 95 percent of the total area. The soil has more water- 
holding capacity than Kutztown shaly silt loam. With a liberal addi- 
tion of manure and fertilizer and proper management, to save the 
organic matter and surface soil, good crops can be expecied for many 
years on this type (pl. 4, B). Light applications of lime are also 
beneficial. 

Soybeans, alfalfa, and clover are better adapted to the soil than are 
corn or oats. In normal years corn yields 30 to 40 bushels an acre, oats 
20 to 80, wheat 12 to 18 bushels, and mixed clover and timothy 1 to 
11% tons. 


Kutztown silt loam, rolling phase.—This soil has the same gen- 
eral characteristics as the normal phase, except that control of erosion 
(pl. 4, @) and runoff are more difficult. The slope ranges from 12 to 20 
percent. A 4-year rotation should include at least 2 years in hay or 
pasture, and contour tillage and strip cropping are essential for con- 
servation of both soil and moisture. Practically all of this soil has 
been cleared, but a small proportion is idle or abandoned. Only 256 
acres is mapped, Yields are about 10 percent lower than those 
obtained on the smoother soil. Erosion in most places is moderate, and 
shallow gullies develop readily where the soil is used for row crops. 


Lansdowne silt loam.—This soil, occupying a total area of 1,280 
acres, consists of deposits of silty material at the base of slopes and 
along small drains, which were washed largely from the soils of the 
red shale areas. The depth of aconmndlated material varies from 24 
inches to 4 or 5 feet and overlies shale or in places older soil material. 
To a depth of 8 to 10 inches the surface is a dusky-brown friable mellow 
silt loam to silty clay loam underlain by reddish-gray to weak-red 
crumbly friable but heavy silty clay loam, which extends to a depth 
of 14 to 18 inches. Below this the material is mottled-gray, weak-red, 
and yellow firm talclike silty clay. The material is blocky and sticky 
and not easily penetrated by air or moisture. The brown color of 
the surface layer is due to the liberal quantity of organic matter pres- 
ent. The subsurface layer is heavier and shows Jess evidence of leach- 
ing than the surface soil. Where no lime is used the soil is moderately 
to strongly acid throughout. 

The location, together with the heavy subsoil, makes this soil less 
suitable than the well-drained soils for some crops. It does not pre- 
vent its use for gencral crops, although lower yiclds are obtained. 
About two-thirds is used for crops, 20 percent is in permanent pasture, 
and the rest is largely in woodland or is idle. Farm operations are 
generally delayed, because this soil is colder and wetter in spring than 
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the well-drained soils and sometimes corn cannot be planted carly 
enough to mature. For this reason some areas are better suited to soy- 
beans and buckwheat, which do not require such a long growing season. 
Hay, grass, and oats are well suited to the soil, and legumes do well 
where lime is used. Good drainage is essential for best results in fruit 
growing and alfalfa production, therefore this soil is less suited for 
this purpose than are the better drained soils. 


Leetonia stony loamy sand.—This is the most thoroughly leached 
of the soils in the mountains. The surface soil is covered by a brown- 
ish-black raw humus layer about half an inch thick. Below this layer 
is the light-gray leached layer that is 1 to 8 inches thick and generally 
averages about 4 inches. The material of the gray layer consists of 
sharp angular fragments derived from hard sandstone rock materials. 
Below the gray layer is a thin weak-brown layer one-half to 2 inches 
thick. At a depth of 8 to 24 inches the weathered soil material con- 
sists of yellowish-brown porous friable sandy loam. Below a depth 
of 24 inches the parent soil material consists of yellow to grayish- 
yellow loamy sand and angular hard sandstone rocks. Numerous 
stones and rocks are scattered over the surface. 

The soil is extremely acid throughout, the content of organic matter 
is low, and the water-holding capacity is low owing to the loose char- 
acter of the subsoil. 

Of the smooth areas occupied on the tops of high mountains, the 
largest are found on Jacks, Sand, and Jones Mountains. A total area 
of 1,408 acres is mapped. 

The dominant vegetation consists of chestnut, chestnut oak, and 
scarlet oak. Huckleberries and mountain-laurel grow beneath the 
trees. This is one of the poorest soils in the mountains, and trec 
growth is slow. Pine and hemlock would probably do better than 
oaks or other trees, provided they obtained a start. 


Leetonia very stony sandy loam.—This type has the same general 
soil characteristics as Leetonia stony loamy sand but is developed from 
finer grained stones, similar to those which give rise to the Dekalb 
soils. The soil material is rarely over 24 inches thick, and in places 
there is only a smal accumulation of soil between the stones and rocks 
that practically cover the surface. The thickness of the gray leached 
layer is variable and in places is hardly noticeable. This soil occupies 
a total area of 2,496 acres on the narrow ridges on the higher mountains. 

Developed on most of the mountainous ridges of the county at an 
elevation of more than 1,700 feet, this soil supports a sparse timber 
growth consisting of rock oak, chestnut oak, scarlet oak, chestnut, 
maple, and sassafras. Trees grow slowly on this porous thin soil, and 
the high elevation shortens the growing season. 


Lehew stony sandy loam, gently sloping Podzol phase.—This 
gently sloping phase has the same soil characteristics as the Podzol 
phase but occupies smoother areas in the high mountains, and the soil 
may be somewhat deeper where the tree growth is thicker and better 
cola? a The slope is 5 to 15 percent. A total area of 1,792 acres is 
mapped. 

everal small areas near the northwestern corner of the county are 
gravelly rather than stony, and tillage operations could be carried 
on without much difficulty 1f they were cleared. 
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This soil, like the Dekalb and other well-drained mountain soils, 
is low in content of organic matter, porous, and somewhat droughty. 
Some of it, however, could be used profitably for vegetables, potatoes, 
and corn if it were not so isolated from the agricultural districts. 


Lehew stony sandy loam, Podzol phase.—This phase has been 
developed from material weathered from weak-red sandstone largely 
of the Juniata formation. The weathered material retains the parent 
Snone color and when mixed with organic matter becomes a reddish 

rown. 

The 8- to 10-inch surface layer consists of light brownish-gray 
porous, stony, sandy loam. At a depth of 10 to 36 inches it is a weak 
reddish-brown friable loam containing numerous red sandstone 
fragments. The content of stone increases, and the material is some- 
what lighter in texture below a depth of 3 feet. The slope ranges from 
15 to 35 percent. 

In places near the northwestern part of the county there are 
numerous small pieces of gravel on the surface and in the subsoil, and 
the content of stones is considerably less than typical. This soil is 
extremely acid. The material is low in content of organic matter and 
plant nutrients and has a low water-holding capacity. 

Most of this soil occupies slopes m the higher mountains above an 
elevation of 1,500 feet. The total area mapped is 2,868 acres. 

This phase is entirely in forest, and the tree growth is the same as 
on the Dekalb soils, consisting principally of chestnut oak and scarlet 
oak. Some maple, chestnut, elm, and jack pine are scattered through 
the forest. Most of the forest growth is small, as the present forest 
did not begin to develop until sawmill operations were discontinued, 
about 1910. Cuttings ure now regulated, and the forests are protected 
by the State. 

The productivity is about the same as in Dekalb stony sandy loam. 
Its sandy and droughty nature and stoniness make it best suited to 
forestry purposes. A few small areas could be cultivated without 
material interference from stones, but erosion would prove detri- 
mental over a long period of time. 


Lickdale stony loam.—The surface soil consists of dark-gray heavy 
granular loam or silt loam to a depth of 10 to 12 inches. The subsoil is 
inottled-gray, yellow, and rust-brown or bluish-gray silty clay loam 
underlain by a mass of stones, rock, and mottled soi! material. Stones 
are scattered over the surface and embedded in the subsoil. 

This soil occupies poorly drained positions in the mountains. It 
occurs largely in swales and depressions on broad ridge tops and at the 
heads of small streams. A few small bodies arc located near the base 
of the mountains on colluvial material from the Dekalb and Lehew 
soils. A total area of 192 acres is mapped. 

The surface soil remains in a wet condition a long time after rains, 
and the subsoil is saturated most of the year. The soil is very strongly 
to extremely acid throughout. The content of organic matter is high, 
but a large part of it is only eat decomposed. Seepage water from 
the higher lying Dekalb and Lehew soils restricts its utilization to 
forestry. Some of the areas would produce good pasture if excess 
water were drained from the upper layers. 
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Vegetation consists of beech, maple, elm, and oaks. The under- 
growth is largely sedges, cattails, mountain-laurel, and water-loving 
plants. 


Lindside gravelly silt loam.—Only 384 acres of this soil is mapped 
in the low-lying bottoms along Penn Creck. It differs from Lindside 
silt loam in the abundance of rounded gravel throughout and in its 
general lower lying position. In places it occurs in intricate associa- 
tion with Melvin silt loam. Most of the areas are subject to overflow 
two or three times each year, and the risk of damage 1s too great for 
most crops. The nokia! water level of the stream hes from 2 to 5 or 
6 feet below the surface. 

About 60 percent of the land is cleared, and the rest Paep ae a stand 
of willows, maples, elms, rushes, and coarse grasses. Yields of corn 
and hay, which are the main crops, range from 25 to 35 bushels and 
three-fourths to 114 tons an acre, respectively. All pasture grasses 
thrive on this soil, but they do slightly better on Lindside silt loam, 
which has a finer texture. About a fourth of this type is in permanent 
pasture, and most of the wooded areas are grazed. 


Lindside silt loam.—This soil includes most of the imperfectly 
drained neutral to alkaline areas occupying first-bottom positions in 
the valleys. The surface soil consists of brownish-gray or pale-brown 
mellow silt loam, which in numerous places gives a gritty feeling and 
suggests an increase in the friability of the material. 

The total area of 3,776 acres is along most of the creeks that traverse 
the agricultural section of the county. The bodies are generally long 
and narrow, except those on the West Branch Susquehanna River, 
which are irregular in shape. 

Indications of good internal drainage and effective aeration are 
apparent to a depth of 12 to 24 inches, but below this depth the gray 
or pecaae pied and yellow color indicates the prolonged periods that 
this material is saturated. The texture of the subsoil ranges from loam 
to silty clay. The saturation of the lower subsoil for a large part of 
the yeur is due chiefly to the level low-lying position of this so] with 
respect to the adjoining areas of the Huntington soils. Most of the soil 
is subject to overflow once or twice each year except where it occurs 
along the West Branch Susquehanna River. Here the soil is higher, 
deeper, and generally slightly move productive. On small streams 
throughout the Buffalo Valley, it is neutral to alkaline throughout its 
development. Along the larger streams and the West Branch Susque- 
hanna River the material is not so high in lime and is slightly acid to 
neutral, Applications of lime, however, are not needed on this soil, 
even for legumes. 

About 25 percent of this soil is cultivated, 60 percent is in pasture, 
and 15 percent is in forest. Corn and hay are the principal crops, and 
soybeans, wheat, and vegetables are minor crops. Corn yields 20 to 
40 bushels an acre and mixed hay three-fourths to 114 tons. Timothy, 
redtop, Kentucky bluegrass, and white clover form most of the growth 
in old meadows. Red and alsike clover persist for several years after 
euine, This soil should be used for grazing rather than for crops. 
oe itches would be profitable on some of the areas and beneficial on 
all. 
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Lindside silt loam, high-bottom phase.—This phase differs from 
the normal phase mainly in topographic position. It occupies some of 
the higher levels or swales in the terrace soils that are seldom if ever 
overflowed. Such locations are more suitable for cultivation than the 
lower lying soil, with little or no risk from inundation. ‘his soil, com- 
pared with the normal phase, is more thoroughly leached in the upper 
ayers, and the material is moderately to strongly acid to wu depth of 
3 feet or more. 

Practically all of this soil occurs in the valley of the West Branch 
Susquehanna River. It has a small total aren—192 acres. 

Meat of this high-bottom phase is cleared and about three-fourths of 
it used for crops. The rest is largely in pasture. Because of its pro- 
tection from overflow, it is suitable for a wider range of crops than 
the normal phase. Corn, hay, and oats give good returns in normal 
seasons. Yields are very similar to those obtained on Pekin silt loam. 
This soil is considered inferior to the normal phase for grazing pur- 
poses because of the lower content of lime and organic matter in the 
surface layer. 

Lycoming loam.—This soil differs from Lycoming stony loam in 
the smaller quantity of stone and pieces of gravel scattered over the 
surface and embedded in the subsoil. The stones are gencrally smaller, 
and cultivation would be practical if other factors were favorable. 
Practically all of this soil is in forest because of its low fertility, ex- 
tremely acid condition, and its droughty nature. 

Occurring mainly in the western part of the county near Buffalo 
Mountain, this soil covers a total area of 576 acres. 


Lycoming stony loam.—This soil is developed on the lower and 
smoother slopes at the bases of the mountain ridges. The surface soil 
consists of brownish-gray loosely friable gritty loam toa depth of 6 to 
8 inches. ‘The subsoil is yellowish-brown friable, crumbly heavy loam 
to sandy clay. Below a depth of 36 inches the parent material is 
light yellowish-brown gritty friable sandy clay. The entire soil mass 
contains considerable quantities of angular and subangular sandstone 
fragments. Rocks 1 to 2 feet in diameter are scattered over the 
surface in places. Both the soil and parent material are strongly 
leached and extremely acid. This soil occupies sloping areas of about 
13 to 15 percent. A total area of 8,448 acres is mapped. 

Practically all of the soil is in forest cover, principally chestnut 
oak, red oak, scarlet oak, and white oak. Maple, elm, hickory, jack pine, 
tuliptree, poplar, mountain-laurel, and huckleberries are also found. 
Its greater depth, better water-holding capacity, and position make 
this soil superior to any of the soils developed from residual materials 
on the higher lying slopes and ridges. Nevertheless, it is low in most 
plant nutrients and too sandy to ia a luxuriant growth of grasses. 
Corn, vegetables, and potatoes would give poor to fair returns, but the 
cost of keeping the stones picked up and fencing from cleer lowers its 
value for farming purposes. Most of it is best used for forest. 


Lycoming stony loam, sloping phase.—This phase differs from 
the normal phase in that the surface relief is greater, ranging from 15 
to 25 percent. In addition, larger stones are generally present on the 
surface, 
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This soil occupies 2,624 acres in the county. The largest areas are 
south of Penn Creek near Glen Iron and on the south slope of South 
White Deer Ridge west of Old Furnace. All the land is in forest 
similar to that on the normal phase, and it can be best used by femain- 
ing in forest. 

Lyles silty clay loam.—This soil is developed from a mixture of 
transported material, derived from sandstone, limestone, and shale 
areas, which have been deposited on rather low, wet terraces. The 
surface soil is fertile, granular, heavy silt loam to silty clay loam. 
When wet it is brownish black, but when dry it is medium gray. Be- 
tween a depth of 12 and 86 inches the heavy plastic silty clay or clay 
material is mottled gray, yellow, or rusty brown. In places the soil 
has a bluish-gray color indicative of very poor drainage conditions. 

This type is subjected to seepage water that comes from higher lying 
areas. Jor the most part, it is strongly to moderately acid throughout. 
A few local areas, however, are strongly influenced by material washed 
from calcareous shale and are consequently less acid or even neutral in 
reaction. 

Only 320 acres is mapped, in low depressions and level benchland 
along the valley of Penn Creek. Owing to its low position, it is wet 
a large part of the growing season. Where artificial drains are used, 
crops as corn, vegetables, and hay give fair returns. Ordinarily the 
water table is within 10 to 24 inches of the surface, and only pasture 
grasses can prow satisfactorily. About 40 percent of this soil is used 
for crops, 25 percent for forest and woodland, 25 percent is in pas- 
ture, and the rest is idle most of the time. Corn yields 15 to 40 bushels 
an acre, oats 15 to 30 bushels, and mixed clover and timothy three- 
fourths to 114 tons, depending on drainage condition and management 
practices. The soil is well supplied with most plant nutrients, espe- 
cially nitrogen and organic matter, and could be a good vegetable soil 
if the water table were lowered several feet. In its present condition 
many areas are grown up to coarse water-loving grasses and weeds. 


Melvin silt loam.—Owing to its slight elevation above the stream 
levels, this is a medium dark-colored, poorly drained alluvial soil sub- 
ject to frequent saturation. The surface soil is dark-gray heavy silt 
loam containing much organic matter. The subsoil is mottled-yellow, 
gray, and rusty-brown slightly plastic stiff clay loam to silty clay. In 
some places the subsoil is almost solid gray or bluish gray. These 
colors are common to soil materials in hich saturation prevents 
oxidation of the iron. 

The total area of 2.240 acres is along most of the streams of the 
agricultural section that are influenced by limestone or calcareous 
shale. The depth to ground water depends on the stage of the nearby 
stream. Saturation in places is caused by seepage from adjoining 
mance ground where this soil occurs at the bases of terraces and 
upland slopes. Along the West Branch Susquehanna River this soil 
is not subject.to overflow so frequently as in most of the other areas, 
nevertheless it is wet most of the year. Both the surface soil and 
subsoil are neutral to slightly alkaline in most places, a condition that 
favors the growth of Kentucky bluegrass and white clover on the 
better drained spots. 

582969—46——5 
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Nearly two-thirds of the soil is in pasture, about 15 percent is in 
forest, and almost 25 percent is used for crops. Bluegrass, timothy, 
and white and red clover make better pastures. In low spots coarse 
grasses, rushes, and weeds thrive. The use for crops is limited, and 
most of the cultivated areas are used for corn and mixed hay. Tim- 
othy, redtop, and orchard grass comprise a large part of the hay as 
stands of red clover are difficult to grow. Corn yields 15 to 80 bushels 
an acre and hay one-half to 1 ton. 

Until drained, this type will continue to have a Jow agricultural 
value. Open ditches may improve much of this soil by providing 
runoff for surface water and by lowering the ground-water table level 
to sufficient depth to allow deeper rooting by tame grasses and clovers. 
Better grazing and increased yields of hay would thereby be provided. 

Additions of phosphate and potash are beneficial, but the supply 
of lime and nitrogen in its natural] state is adequate for most plants. 

Included with this soil are small patches of Lindside and Hunting- 
ton silt loam too small to recognize on a map of the present scale. 
For the most part, it contains little gravel; however, several of the 
areas along Buffalo and Penn Creeks have enough to interfere with 
tillage operations to a small extent. 

A few small areas of Melvin silt loam, high-bottom phase, are 
included with this soil as mapped. This inclusion occurs as low places 
within the Wheeling soils that are subject to some runoff from higher 
lying areas. They contain less lime than the normal phase and are 
very strongly acid throughout except where lime has been applied to 
enrich the upper layers. These areas are mostly in pasture, to which 
they are best suited in their present undrained condition. 


Mertz cherty silt loam.—Developed on glacial till derived from 
the Oriskany sandstone, Shriver chert, and Helderberg limestone, this 
soil contains large quantities of soft, angular chert fragments one- 
fourth to 4 inches in diameter. The 4- to 7-inch surface soil consists 
of dark-brown gritty porous silt loam, which is underlain by gray 
somewhat loose silt loam, At a depth of 14 to 30 inches the material 
is light yellowish-brown floury silt loam. The parent, material is 
light yellowish-brown crumbly and soft: silt loam mixed with small 
angular chert. The friability is due in part to included soft chert and 
gravel which comprises over 30 percent of the surface soil and subsoil. 
The content of organic matter is low, and the materials are extremely 
acid to a depth of more than 3 feet in wooded areas. Although the 
soil is open, the water-holding capacity is good and water is accessible 
to plant roots for many feet below the surface. 

Most of the loam occurs on Limestone Ridge near Mifflinburg and 
on the gently rolling plateaus (pl. 5, A) in the vicinity of the Federal 
penitentiary. It covers a total area of 576 acres on ridge tops and 
gentle slopes of 3 to 12 percent and is well suited to deep-rooted 
crops. 

Erosion is somewhat reduced on the slopes by good internal drain- 
age and chert content, but most of the soil is moderately eroded 
because of its extensive use for corn, wheat, and oats. Where this 
soil occurs on the tops of ridges it is the best soil in the county for 
orchards. The Mertz soils in Union County are slightly inferior to 
these in Maryland and West Virginia derived from nearly similar 
materials. 
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This soil is highly leached and does not have a high level of fertility. 
A heavy application of lime, in connection with manure or green- 
manure crops, should be included in its management, Crops respond to 
applications of nitrogen and complete fertilizers. On this type corn 
yields 40 to 45 bushels an acre (pl. 5, B), wheat about 14 bushels, oats 
25 to 35 bushels, and timothy about 1 ton. Alfalfa does well, and the 
roots commonly penetrate the material to bedrock or shale. Potatoes 
ave suited to the smoother areas. 


Mertz cherty silt loam, hilly phase-—This phase occupies a few 
small areas on Limestone Ridge south of Mifflmbure, Only 64 acres 
is mapped. It is similar to the normal phase that is gently sloping, 
Imt the surface soil is subject. to greater erosion because of the rapid 
runoff. On slopes of 20 to 40 percent this soil should be used almost 
entirely for pasture and forest. Less than one-fourth of it is in forest 
and two-thirds is used for crops, principally timothy, clover, and 
ulfalfa, Some corn is grown, but yields are only 20 to 25 bushels an 
nore. Mixed clover and timothy yield three-fourths to 1 ton an acre. 
‘The use of modern types of farm machinery is impractical or very difii- 
cult on these steep slopes. 


Mertz cherty silt loam, rolling phase.—The structure, friability, 
and chert content of this phase are similar to these features in the 
normal phase. It occurs on slopes of 12 to 20 percent. Erosion is mod- 
erate to severe even though the structure favors the absorption of rain 
water. About half the surface soi} has been washed away on most. of 
the areas, and in many places part of the subsoil has been lost. Nu- 
merous small gullies appear quickly where the soil is planted to corn 
or wheat. 

Most of the 256 acres mapped is used for crops, as corn, wheat, oats, 
clover, timothy, and alfalfa. Like the normal phase, it is good for fruit 
growing. The general farm crops yield about 10 percent less than on 
the normal phase. The land is used chiefly for deep-rooted hay crops, 
and contour tillage and strip cropping practices should be followed. 
The production of roots by a sod crop for 1 year in a 4-year rotation 
can accomplish little toward soil improvement even under favorable 
conditions. 


Mifflinburg silt loam.—A friable, well-drained comparatively shal- 
low soil developed over Salina shale. In most places the depth to bed- 
rock averages about 30 inches, but it ranges from 24 to 48 inches over 
most of the area. Where typically developed, the surface soil at a 
depth of about 7 inches is grayish-brown to brown mellow silt loam; at 
7 to 14 inches it is light yellowish-brown friable, crumbly, silty clay 
loam ; at 14 to 24 inches it is yellowish-brown with spots of rusty-brown 
and black firm, slightly compact silty clay; and at 24 to 38 inches it is 
mixed, compact glacial till and Salina shale fragments. The material 
is duskxy brown to yellowish brown. Immediately below this is the 
thin-bedded ocherous yellow shale. 

In places where no lime has been applied the surface soil and subsoil 
layers are moderately acid, but the lower material is neutral to alkaline. 
Although the depth to the underlying thin-hedded shale is not great, 
moisture relations are good, and the aeration and the number of roots 
seem to be adequate down to the shale layers. Some gravel and cobbles 
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are mixed with the soil, but only in a few places do they materially in- 
terfere with cultivation. 

The individual arcas of this soil are irregular-shaped bodies of 
various sizes. AJl the areas occur in close association with the Kutz- 
town soils and are underlain by the same leached calcareous thin-bedded 
shale. Most of them occur in Buffalo Valley and on adjacent hills. A 
total area of 7,808 acres is mapped. 

The surface generally ranges from almost level to undulating, al- 
though the most sloping areas have a gradient of about 10 percent. 

About 95 percent of the soil is used for cultivated crops, and the rest 
is in pasture, woods, or lying idle. It responds well to good manage- 
ment. This soil is somewhat better suited to corn, wheat, and hay than 
to oats or potatoes. Alfalfa and other legumes do well because of the 
lime in the substratum. On the farms on which a rotation of corn, oats, 
wheat, and mixed hay is practiced, corn yields 35 to 45 bushels an acre, 
oats 25 to 30, wheat 15 to 18 bushels, mixed clover and timothy 1 to 1% 
tons, and alfalfa 2 to 2% tons. 

Erosion has affected the thickness of the surface soil and has reduced 
the productivity of the crops regularly grown. About one-fourth to 
three-fourths of the surface soil has been lost over a large part of the 
area, and small shallow gullics form readily. Move strip cropping and 
sod waterways in the management would help conserve the remaining 
soil. It should also be protected by a cover crop in winter. 


Mifflinburg silt loam, rolling phase.—The rolling phase has the 
same general soil characteristics as the normal phase, except for its 
steeper slope, which is 12 to 20 percent. Yields are slightly lower, and 
runoff and erosion are more difficult to control. A rotation should in- 
clude 2 years of hay or pasture, in addition to contour cultivation and 
strip cropping on the longer hills. In normal years corn yields 35 to 
40 bushels an acre, wheat 14 to 18, oats 20 to 80, and mixed hay 1 to 14 
tons. Legumes thrive as well on this soil as on the normal phase. A 
total area of 1,472 acres is mapped. 


Montgomery silty clay loam.—Closely associated with Williams- 
burg silt loam, this type occupies swales and more level positions on the 
higher terraces, Like the Williamsburg, this soil is influenced by col- 
luvial material washed down from the higher limy slopes and ridges 
near it. Consequently it is high in lime content and neutral to alkaline 
throughout. The parent material contains an abundance of lime and 
is calcareous at a depth of 24% to 4 feet below the surface. Toa depth 
of 6 to 8 inches the surface soil is dark brownish-gray silty clay loam, 
1elatively high in organic matter, and granular and assumes a good 
structure and tilth. The subsoil is mottled gray and yellow plastic, 
heavy, stiff silty clay not easily permeable to water and air. The poor 
drainage is due to the combination of almost level position and the stiff, 
heavy texture of the subsoil and parent material. 

Practically all of the 448 acres 1s cleared, and about 80 percent is used 
for crops. The rest isin pasture or idle land. The impervious nature 
of the subsoil limits its use for crops to the more shallow-rooted kind. 
Timothy, alsike clover, and grasses do better than row crops. In some 
low places, coarse grasses, rushes, and weeds thrive. Red clover, al- 
falfa, and wheat generally suffer severely from heaving. Corn yields 
25 to 35 bushels an acre, mixed hay three-fourths to 114 tons, and soy- 
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beans 15 to 20 bushels. In wet, late springs corn frequently cannot be 
planted soon enough to insure sufficient length of time for its growth 
and maturity. ; 

In most places this rich soil can be improved by means of open 
ditches, which provide runoff for surface water and lower ground 
water level over a small area close to the ditches. Tile drainage would 
be more efficient, but it is doubtful if it would pay for its cost unless 
crops were grown intensively. 

Norton gravelly loam.—Derived largely from acid gray and red 
sandstone and shale, this soil is strongly and extremely acid through- 
out. Red shale ridges with thin layers of soil are close to some of the 
areas and have contributed considerable material to the glacial till 
from which the soil has developed. . 

In forested areas to a depth of 5 to 8 inches the surface soil is brown 
friable silt loam, containing angular sandstone and shale fragments 
and a few cobbles. This material is underlain by reddish-brown 
brittle, firm, granular clay loam. The red color increases with depth, 
and the subsoil is underlain by brownish-red friable but compact clay 
loam. The redder color in the substratum is largely because of the 
weathering of the red shale which underlies most of this soil at a depth 
of 8 to 8 feet. Gravel and cobbles compose 15 to 30 percent of the 
material. The gravel interferes to a small extent with cultivation, 
but in no place does it make it impractical. 

This soil occupies 640 acres in the central part of the county. One 
large area is 114 miles north of Mazeppa and another 11% miles north- 
east of Hartleton. It occupies undulating areas, and except for a few 
narrow slopes it is less than 12 percent in gradient, with an average 
of about 4 or 5 percent. Erosion is slight on most of the areas but 
varies somewhat, depending largely on the degree of slope. Building 
up this soil by the use of manures and legume crops is not difficult. 

About 70 percent of the land is cleared and used largely for farm 
crops, and the rest is in forest. General farming, combined with dairy- 
ing, is the type of agriculture followed. About 10 percent of this soil 
is in pasture and idle land. Wheat, corn, oats, and mixed hay grow 
on most of the cultivated soil; soybeans, alfalfa, and barley to a small 
extent. Yields of crops are about the same as for the county as a 
whole, but less than on any of the other well-drained deep glacial 
soils. Hay yields 1 to 114 tons an acre, wheat 15 to 20 bushels, oats 
25 to 35, and coun 35 to 50. Corn is grown for silage in some places 
and yields average 7 to 8tonsanacre. Two or three cuttings of alfalfa 
are obtained. 


Norton gravelly loam, eroded phase.—The eroded phase occupies 
cieared areas where erosion has removed one-fourth to three-fourths 
of the surface soil and shallow gullies have formed over some of the 
area. The reddish-brown gravelly loam surface soil is rarely more 
than 5 inches deep and is generally less than 4 inches. The depth of 
the soil material is over 3 feet.in most places and, like the normal phase, 
is underlain by red shale. This soil occurs in close association with 
the normal phase, but most of it is on more sloping areas that range 
trom 4 to 12 percent. A total area of 832 acres is mapped. 

Yields of crops are about 5 percent lower than on the normal phase, 
owing to the lower content of organic matter and nitrogen in the upper 
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layers and the poorer moisture conditions. It is a better soil than the 
oe textured Norton soils which are more shallow to thin-bedded 
shale. 

Control of erosion is to be considered in the scheme of soil manage- 
ment. At present the soil is handled as other Norton soils, and the 
4-year rotation of corn, wheat, and mixed hay is generally followed. 
This could be changed to 1 year of corn, 1 year of oats, and 2 years of 
hay, thus increasing the organic matter and offering more protection 
to the soil against erosion. Strip cropping and contour cultivation are 
beneficial and practical on most of the areas. A winter cover crop 
between the harvest of corn in fall and the sowing of oats in spring is 
recommended. 


Norton gravelly silt loam.—This soil is essentially the same as 
Norton silt loam, except that the surface soil and subsoil contain an 
abundance of angular and rounded gravel 2 to 4 inches im diameter 
and some scattered cobbles up to 6 inches. These are mostly of sand- 
stone and shale derivation and comprise 20 to 35 percent of the surface 
material. The quantity of gravel decreases with depth, and the num- 
ber of small red shale flakes and particles increase until the bedded 
shale is reached. The gravel interferes with tillage operations to a 
small extent, but in no place does it make it impractical. 

The 576 acres covered is used largely for general crops, the yields 
from which are practically the same as on the less gravelly soil. The 
undulating to rolling land of 3 to 12 percent gradient is smooth enough 
for the use of all farm machinery. Erosion is slight to moderate, and 
some preventive methods should be considered in its management. 


Norton silt loam.—This soil is developed from glacial till contain- 
ing fragments of the underlying red shale, which has strongly in- 
fluenced the drift, and occupies smooth, medium deep, and undulating 
to rolling areas of red land. The 6- to 8-inch surface soil consists of 
light reddish-brown friable soft silt loam. The subsoil is weak-red 
friable crumbly silty clay loam and contains a small quantity of shale 
to a depth of 20 to 30 inches below which the proportion of red shale 
fragments increases. Particles of angular and rounded gravel are 
scattered through the soil but not in sufficient quantity to interfere 
materially with tillage operations. 

The 832 acres mapped is on land with a gradient of 2 to 12 percent. 
The moisture-holding properties are good throughout the surface 
soil and subsoil, though roots and air readily penetrate to the under- 
lying rock. Variations in depth and in the quantity of forcign material 
in the red soil occur. In places the thickness of the soil material is 
not more than 24 inches, whereas in others the parent shale does not 
occur within 4 feet of the surface. Both the surface soil and subsoil 
are moderately to strongly acid, even though some of the parent 
material is calcareous. 

Nearly all the land is cleaved, and 80 percent of it is used for grow- 
ing crops. General crops are suited {o this soil. A small part is 
in permanent pasture, and a few small areas are idle most of the time. 
This soil is not so productive as the average soil in the county, but 
yields ave higher than on the more shallow soils. Corn yields 30 to 40 

ushels an acre, wheat 12 to 18, oats 20 to 30 bushels, and mixed clover 
and timothy 1 to 1% tons under the general system of management. 
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Lime is necessary for legumes, and manure and complete fertilizers are 
beneficial for all crops. About one-fourth of the surface soil has been 
removed by erosion from much of the area, and gullies are common in 
cultivated fields. The maintenance of the soil on the more sloping 
areas could be accomplished by longer term use of hay in the rotation 
or pasture. 


Norton silt loam, colluvia! phase.—This phase consists of deposits 
of silty material at the base of slopes and along small drains, which 
were washed largely from the soils of the red shale areas, The depth 
of the accumulated material varies from 24 inches to 4 or 5 feet and 
overlies shale or in places older soi] material. Ata depth of 12 to 20 
inches the surface soil is dusky reddish-brown friable mellow silt 
loam, underlain by weak reddish-brown to weak-red friable silty clay 
loam to a depth of 36 to 40 inches. Where lime has not been used 
recently the soil material above 3 feet is generally slightly to 
moderately acid. The ia a colada content is high, and the water- 
holding capacity is good. Roots and air readily penetrate the soil 
mass. <A total area of 448 acres is mapped. 

Most of the land was cleared many years ago and is now used largely 
for crops. Yields are higher than on the imperfectly drained soil or 
the average for the county as a whole. Yields of corn are 35 to 50 
bushels an acre, wheat 15 to 20 bushels, oats 25 to 35 bushels, and mixed 
hay 114 to 1% tons under the general system of management, which 
includes the use of fertilizer, lime, and manure. 


Norton silt loam, eroded phase.—This eroded phase is the result 
of failure to control the surface wash of cultivated fields, which has 
removed a considerable part of the original silt loam surface layer. In 
a few places the red subsoil is exposed, and over a large part of the 
urea occasional shallow gullies have formed. The cultivated surface 
soil consists of an intimate mixture of brown and reddish-brown pervi- 
ous silt loam and silty clay loam. The subsoil is brownish-red friable 
crumbly silty clay loam, which grades at a depth of 24 to 26 inches into 
red talclike thin shale fragments. Except for its thinner surface 
layer and slightly closer depth to bedded shale, this soil does not differ 
from the normal phase, 

It is one of the most extensive red soils in the county, occupying a 
total of 2,496 acres near the red shale ridges. The relief is intermediate 
between the smooth normal phase and the rolling pie The slope 
ranges from 4 to 12 percent. Drainage is good, but the nearness of this 
red shale to the surface does not favor voluminous absorption of rain- 
fall, and the soil is rapidly saturated. 

Practically all of this land is cleared and farmed, but perhaps 10 to 
15 percent has been abandoned and is covered with sedges, briers, and 
ae Farm — are essentially the same as on the normal hase, 

ut crop yields are 1 to 5 percent lower. The lower yields are due to 
the fact that more of the surface soil has been removed, thereby lowering 
the content of organic matter and the available plant nutrients. The 
mixed texture and consistence of the surface soil make the land less 
desirable for tillage. 

Protective measures are essential to prevent further erosion. More 
of this soil should be used for clover, timothy, alfalfa, and grass. Con- 
tour cultivation, strip cropping, and sod waterways can reduce erosion 
considerably. 
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Norton silt loam, rolling phase.—This phase covers a total area of 
640 acres and occupies slopes of 12 to 20 percent. Runoff is rapid, as 
also is erosion on cultivated fields. Most of the land is cleared and 
used for general oe Yields are about 10 percent lower than on 
the smoother soils. It is desirable to include at least 2 years of hay 
crops in a 4- or 5-year rotation. Lime, manure, and commercial fer- 
tilizer are necessary for the maintenance of satisfactory crop yields. 


Pekin gravelly silt loam.—In position, surface features, and gen- 
eral soil character this soil is similar to Pekin silt loam, but it has a 
larger content of gravel throughout the upper layers and probably a 
slightly stronger acid condition. The abundance of rounded sand- 
stone and shale gravel interferes to a small extent with tillage opera- 
tions, but in no place does it render cultivation impracticable. 

Most of the areas occur along Buffalo and Penn Creeks and their 
tributaries. A total area of 1,088 acres is mapped. 

This soil is used for a wide range of crops, and yields are nearly the 
same as those obtained on the less gravelly soil. Alfalfa and vege- 
tables are not adapted, and corn and wheat do not give good returns 
in wet seasons, Nearly one-third of the area has remained in forest, 
and about 15 percent is in pasture land or idle. The rest is used for 
crops. 

Pekin silt loam.—This soil is not so well drained as the Wheeling 
and Elkinsville, but has better drainage than the Montgomery, Bartle, 
and Lyles. The 7- or 8-inch surface soil of brownish-gray friable silt 
loam is underlain to a depth of 14 to 20 inches by hght yellowish- 
brown silt loam that becomes somewhat heavier with depth. Below 
this is mottled gray, yellow, and brown slightly compact but crumbly 
silty clay loam. The underlying parent material is lighter in texture 
and structure than the subsoil and is very similar to that underlying 
the Elkinsville soils. The entire soil material is strongly to very 
strongly acid. 

A total area of 768 acres is mapped in small areas along Penn and 
Buffalo Creeks on almost level to gently undulating terraces. Most 
of the areas have good surface drainage, but internal drainage is 
only fair. 

About 90 percent of this soil is cultivated, 5 percent is in permanent 
pasture, and 5 percent is forested. Al the general crops are grown 
in addition to some small areas of soybeans, potatoes, and buckwheat. 
Most. of the crops are fertilized, and some form of lime is used by 
most farmers to Improve the quality of the hay crop. Because of poor 
drainage in the lower subsoil, yields are lower than on the Elkinsville 
soils, and artificial drainage is essential fpr substantial improvement 
in productivity. Clover and timothy, oats, soybeans, and pasture 
grasses give fair to good returns and comparatively better than wheat, 
potatoes, alfalfa, and corn. Erosion control is not difficult, and no 
special care needs to be taken. Under the general system of fertilizing 
all row crops and applying lime once in the rotation, the yield of corn 
is 80 Lo 40 bushels an acre, wheat 12 to 15, oats 20 to 35, and mixed hay 
1 to 1Y, tons. 

Several small areas of a shallow phase of this soil, in which bedded 
shale occurs at a depth of 24 to 48 inches, are included in mapping. 
Because of their anal extent they are not shown separately. 
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Philo silt loam.—This soil includes the imperfectly drained acid 
soils occupying the first bottoms along streams that gather most of 
their material from the mountains. 

The surface layer consists of brownish-gray or dusky yellowish- 
brown loam to silt loam. Indications of good internal drainage and 
effective aeration are apparent to a depth of 12 to 24 inches, but below 
this depth the gray or mottled gray and yellowish-brown color indi- 
cates the frequency with which the subsoil is saturated. The texture 
of the subsoil is variable, ranging from fine sandy loam to heavy, 
sticky, silty clay loam. In most places the soil material above the 
substratum is of such texture and structure as to allow comparatively 
free movement of soil water. The frequent saturation of the subsoil 
is due to the low position of this soil with respect. to the stream level. 
All this soil is subject to overflow, but little material is deposited on it 
as the watersheds are largely covered with forest growth. In places 
numerous pieces of gravel and a few cobblestones are present, but 
these do not materially interfere with tillage operations. 

About 60 percent of the 1,088 acres mapped is in forest, 25 percent 
is in pasture, and 15 percent is used principally for corn and hay. In 
pastures a mixed stand of redtop, bluegrass, timothy, white clover, and 
many different small weeds form the cover. The soil is strongly acid 
throughout and is well suited to pasture. The addition of lime to the 
pastures would increase the stand of legumes and bluegrass and thus 
crowd out some of the weeds. 

Differences in drainage and texture occur within short distances, 
and the better drained areas are more suitable for crops. Yields are 
low, and damage from overflow is occasionally high. Corn yields 15 to 
30 bushels an acre and mixed clover and timothy three-fourths to 
Ly, tons. 


Pope gravelly sandy loam.—In a representative forested area the 
surface soil is brownish-gray loose porous sandy loam containing about 
1 inch of organic-matter debris. The subsoil to a depth of 10 to 36 
inches is light yellowish-brown to pale-brown firm sandy clay. The 
proportion of fine sand gradually increases, and the color ,becomes 
somewhat lighter below a depth of 8 feet. Coarse loose substrata and 
local elevation produce excellent drainage. The ground-water level 
is 8 to 5 feet in most places. The soil is subject to periodic overflows, 
except for the area extending about 114 miles westward from the town 
of White Deer. This area is seldom overflowed and contains 15 or 20 
homes. The quantity of gravel varies from 10 to 30 percent in the 
surface material sere slightly higher in the subsoil. Most of this 
rounded sandstone is 2 to 6 inches in diameter. 

This soil occupies 1,844 acres in long narrow strips along White 
Deer Creek and its tributaries and along the tributaries of Buffalo 
Creek. The individual areas are largely narrow strips of bottom land, 
variable as to content of gravel and cobbles and thickness of the soil 
mass. In most places the material is 3 to 6 feet thick to bedded stone 
and rock. 

About 80 percent of the soil is forested, and the rest is used largely 
for corn, hay, and vegetables. Because of its strong to extreme acid- 
ity, lime should be applied frequently and in small quantities, even 
for corn and hay, The soil is too Joose and porous for grasses but is 
well suited to vegetable and truck crops. Corn yields 20 to 35 bushels 
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an acre and mixed clover and timothy three-fourths to 1 ton. Deep- 
rooted crops and forest trees thrive better than shallow-rooted plants. 


Pope loamy sand.—This soil occupies 320 acres along White Deer 
Creek, and all of the material is transported from the sandy soils of 
the mountains, The areas lie close to the stream banks and are being 
added to every year during periods of overflow. The texture ranges 
from light loose sand to sandy loam, which is droughty in the upper 
part. Because of its slight elevation above the. ground-water table 
(which ranges from 2 to 5 feet), trees do not suffer from lack of 
water. The soil is strongly acid throughout and low in organic 
matter. It produces a fair growth of trees, and its value depends 
largely on its use for forestry, although small areas could be used for 
vegetables to supply the few people who spend their summers in the 
mountain valleys. 


Rough stony land (Dekalb soil material).—Associated with 
Dekalb stony sandy loam and the Podzol and gently sloping Podzol 
phases of Lehew stony sandy loam are numerous areas of steep, rough, 
and rugged mountain land, in most places ranging in elevation from 
1,400 to 2,000 feet. This material consists of a mass of large stones 
and boulders, among which small quantities of sandy soil material 
have accumulated. 

A total area of 30,400 acres occurs mainly on the upper slopes of the 
higher and larger mountains. The soil is thin, low in organic matter, 
droughty, and has little value even for forest. It supports only a 
thin stand of small trees, consisting of scrubby chestnut oak, rock oak, 
scarlet oak, and maple. 

A few areas are included of steep but less stony Jand with a con- 
siderable accumulation of soil material. Tree growth is thicker in 
such places but stunted. 


Senecaville silt loam.—The 12- to 14-inch surface soil is weak red- 
dish-brown to dark chocolate-brown mellow silt loam. Below this 
the subsoil is mottled and light-gray and rusty-brown sticky slightly 
plastic silty clay loam. The lower subsoil layer below a depth of 30 
inches is mostly gray. The content of organic matter is high in the 
upper part and gradually decreases with depth. In some spots the 
subsoil is more reddish brown and only a few splotches of gray are 
noticeable. Here the material is more friable, better aerated, and 
well drained. For the most part, however, the water table lies 2 to 
4 feet below the surface, and drainage is good only to a depth of 14 
to 20 inches. The lower part is saturated much of the year, and root 
development is greatly restricted. Consequently most of the plant 
nutrients in this material are not accessible to the plant. In most 
areas the soil is moderately acid throughout. The content of coarse 
material such as coarse sand and gravel is small. 

The soil occupies imperfectly drained bottom land along streams 
that come largely from the red Klinesville and Norton soils. The 
total area of 448 acres is developed in narrow strips along streams 
that are influenced by, and that le near to, the red shale ridges 
throughout the county. This soil is similar to Philo silt loam in drain- 
age, texture, structure, and crop uses and adaptation, but it has a 
redder color and is less acid, 
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Practically all the soil has been cleared and about two-thirds of it 
used for pasture, for which it is best suited. Patches of trees cover 
part of the land. The rest is cultivated in connection with other nearby 
soils and is used largely for hay and corn. Corn yields 25 to 35 
bushels an acre, and mixed hay 1 to 114 tons. Higher yields are 
obtained on slightly elevated arens and where some effort has been 
made to drain the soil. By making the main channels straighter and 
deeper the soil could be improved for crop use. Small applications of 
phosphate are beneficial for all crops and pasture and some lime for 
legumes. 


Shelmadine silt loam.—This soil is derived from acid sandstone 
and shale glacial material. A small quantity of gravel and stone is 
mixed with the soil material. In its natural condition, the lower part 
is moist most of the year. The land warms very slowly and generally 
remains wet-too late in spring for corn to be planted in time to mature. 
The 6- to 8-inch surface layer consists of dark- to medium-gray heavy 
silt loam, underlain to a depth of 80 to 36 inches by mottled-gray, 
yellow, and rusty-brown sticky massive silty clay loam. Below this 
the material is slightly lighter in texture, crumbly, but somewhat com- 
pact. In places, because of the large content of decayed vegetable 
matter, the surface layer is darker than normal and is brownish black 
when moist. The soil and parent material are very strongly acid 
throughout. 

The total of 1,280 acres occupies poorly drained, almost level areas 
or depressions in the deep glacial material of the county. 

Nearly half this soil has been left in forest or woodland, about 35 
percent is used for crops, and the rest is largely in pasture. A small 
part of the Jand is idle. Corn, oats, and mixed timothy and clover 
are the principal crops. Yields are low because of inadequate natural 
drainage, but improvement has been attempted on some farms by 
ditching. Some buckwheat and soybeans are sometimes sown on land 
that remains wet too late in spring for corn. This soil is best suited 
to pasture grasses and mixed alsike clover and timothy for hay. Red 
clover cannot root deeply enough to develop good stands, and alfalfa 
is never a success. Corn for silage does well except in unusually wet 
years. Oats will lodge badly on some of the areas, but the yields are 
generally good. 


Stephensburg silt loam.—Derived largely from Marcellus shale, 
which also gives rise to the Berks soils in other counties, the 4- to 7-inch 
surface soil is light-brown friable silt loam underlain by light yellow- 
ish-brown friable crumbly silty clay loam with numerous thin platy 
black shale fragments. Between a depth of 14 and 24 inches yellowish- 
brown silt loam is mixed with shale fragments which compose about 25 
to 50 percent of the material. This layer rests on partly weathered, 
twisted, almost black Marcellus shale, with which small pockets of soil 
are mixed in numerous places. The material has been glaciated, and 
the depth to broken or bedrock shale varies from 18 inches to 3 feet in 
most, places. 

The soil is crumbly and easily penetrated by roots, air, and moisture. 
Deep-rooted crops frequently penetrate into the twisted, broken shale 
toa depth of 4 or 5 feet, depending partly on the angle or dip at which 
it lies and on the quantity of soil mixed with it, In general, the under- 
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lying shale gives no indication of alkalinity or free lime, and both the 
surface soil and subsoil are strongly to very strongly acid, if left 
unlimed for 5 to 10 years. 

Most of the 256 acres occurs in small bodies on a smooth undulating 
plain 1 to 114 miles north of Lewisburg. Some areas, however, have 
a slope of as much as 12 percent. 

In places along the West Branch Susquehanna River a thin layer of 

andy terrace material is mixed with the surface layer. The organic 

content is good, except where erosion is active. In the small swales 
and smoother places the surface soil is thicker and slightly darker, 
and the subsoil remains wet for a longer time in spring, but drainage 
throughout is generally adequate for all crops. 

Corn, wheat, oats, and hay, in almost equal acreage, occupy about 
90 percent of the total area. The rest is used for pasture, soybeans, 
and vegetables. It is a fair, all-around soil for crops, and where 
limed it is adapted to alfalfa and red clover. Mixed timothy and 
clover form most of the hay crop and yield 1 to 114 tons an acre. Corn 
yields 30 to 45 and oats 25 to 80 bushels an acre. Although most of 
the soil is shallow, it is considered good for fruit. Because of its 
position, air drainage is better than on the deeper soils of the glaciated 
valleys, 

Erosion is moderate on most, of this soil, but about half the original 
surface soil has been washed away, and occasional small shallow 
gullies are evident. This soil should be conserved and protected, as 
the soil material is not sufficiently thick for optimum root development. 


Stephensburg silt loam, hill phase——The phase is similar to 
smoother areas of the normal phase, and black Marcellus shale is en- 
countered at a depth of less chan 30 inches, although this condition 
varies considerably as well as the quantity of loose gravel on the 
surface and in the soil mass. Its ability to endure dry weather is less 
than that of the normal phase, as is apparent where the subsoil material 
now forms a thin surface layer. The soil is fairly well suited to 
grasses, but they are not so effective as forests for controlling erosion. 

The 64 acres of this phase occurs in the extreme northeastern part of 
the county along the slopes of Black Run and the West Branch Sus- 
quehanna River. Most of it has been cleared, but it is now grown 
up in small timber. The slopes of 20 to 30 percent are too steep for 
convenient tillage operations. 


Stony alluvium.—This includes materials not easily classified sepa- 
rately because of variable drainage conditions and a moderately wide 
range in texture. For the most part, it contains a large proportion 
of angular or partly rounded cobbles and stones from 3 or 4 inches to 
3 or 4 feet indiameter. The larger stones and boulders are more abun- 
dant along the smaller drains in the mountains, and in places they 
practically cover the scant soil material. The range in texture is from 
sandy loam to silt loam, and as the flow of the streams is eastward the 
material they deposit is increasingly finer and the cobbles and stones 
are more water-worn. Thesoil material is mostly imperfectly to poorly 
drained and is strongly acid throughout. 

The greater part of the 3,328 acres occupied is mapped in the western 
part of the county along the streams that flow through or head in the 
mountains. These narrow bottoms are entirely occupied by forest 
cover, and the areas are used for timber and recreational purposes. 
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Ineluded with this soil along the upper small streams of the moun- 
tains are narrow strips of excessively stony land, literally covered with 
stones and rocks, with little soil material accumulated between and 
beneath them. These areas support a stunted growth of water-loving 
trees and shrubs. 


Warrior silt loam.—The 4- to 8-inch surface soil is brown to pale- 
brown friable silt loam underlain to a depth of 16 to 24 inches by 
yellowish-brown crumbly friable silt loam. Below this is a mottled 
gray and yellow compact layer of silty clay loam, crumbly and granular 
when slightly moist but hard when dry. Partially weathered Ilinoian 
glacial till underlies the subsoil at a depth of about 40 inches. 

This soil occupies 884 acres in White Deer Valley, on gentle slopes of 
4 to 10 percent. Some gravel of sandstone and shale derivation makes 
up less than 15 percent of the total material. The soi] is leached and 
extremely acid. 

Roots, water, and air penetrate readily to a depth of about 24 inches, 
where the compact layer begins. This layer, a rather friable cementa- 
tion of ordinarily porous materials, is slowly pervious. After the 
saturated condition in early spring is relieved by evaporation and 
drainage, the soil generally remains in good condition for field opera- 
tions. Runoff is good but not excessive. About half the surface soil, 
however, has been carried away since the land was cleared, by a com- 
bination of a lack of binding roots in the surface and the rate and 
quantity of runoff. 

The chief use of this soil is for corn, oats, wheat, and mixed clover and 
timothy. A small acreage is in pasture arid about 5 percent is idle. 
Yields of crops are slightly above those obtained on Alvira silt loam, 
because of the slightly better drainage conditions. In normal years 
corn yields 35 to 40 bushels an acre, wheat 12 to 18, oats 25 to 35 bushels, 
and mixed clover and timothy 1 to 134 tons of hay. Alfalfa does not. 
thrive well, but red clover yields comparatively high. 

A liberal application of 2 complete fertilizer, or of manure and phos- 
phate, is essential to make the crop yields compare favorably with those 
obtained on the better drained soils. Intensive artificial drainage is not 
recommended for general crops, as the compact layer is too deep for the 
soil to be materially benefited by ordinary tile drainage. 


Washington silt loam.—This is one of the best soils in the State 
and one of the principal agricultural soils of Buffalo Valley. It oc- 
curs between Lewisburg and Hartleton in various-sized areas through- 
out the valley in an aggregate of 1,856 acres (pl. 6). Practically all 
of it was cleared many years ago and has contributed largely to the 
reputation of Buffalo Valley as a fertile agricultural district. It is as 
svoductive as the Hagerstown soils of the Cumberland Valley and 

etter than the Hagerstown in Union County, which are too shallow 
for the best productivity. 

The 6- to 8-inch surtace layer is brown mellow silt loam, which is 
easily kept in a good state of tilth. To a depth of 12 to 14 inches this 
material is underlain by light yellowish-brown floury heavy silt loam. 
The subsoil is reddish-yellow friable but firm rather sti silty clay. 
Below a depth of 40 inches the underlying weathered parent material 
consists of dark yellowish-brown stiff blocky heavy silty clay, contain- 
ing pieces of limestone. Although less permeable to water and air 
movement than the layers above, this substratum does not interfere 
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materially with underdrainage. In most places the surface soil and 
the upper subsoil layers are moderately to strongly acid, but below a 
depth of 40 inches the material is neutral to alkaline. The surface 
soil is fairly well supplicd with organic matter. The relief is undu- 
lating, the slope ranging from 2 to 8 percent. In general this soil is 
not very gravelly, although in a few places the gravel may interfere 
slightly with cultivation. 

Its present use is chiefly for corn, wheat, oats, clover, timothy, and 
alfalfa. Under common practices, corn yields 45 to 65 bushels an acre, 
wheat 20 to 28, oats 30 to 40 bushels, clover and timothy mixed 114 to 2 
tons, and alfalfa 214 to 4 tons. 

Less than one-fourth of the surface soil has been lost by erosion. 
Over most of the area some protection from injury by crosion is ad- 
visable. Extension of the hay crops to 2 years in the rotation, with the 
possible elimination of one small grain, would prove advantageous, 


Washington silt loam, eroded phase.—This phase differs from 
the normal phase in having a thinner surface layer, which is from 2 to 
5 inches deep in most places. A few small severely eroded spots are 
conspicuous where the reddish-yellow subsoil has been exposed. Shal- 
low gullies that can be crossed with farm machinery are common, To 
av large extent they are cultivated over, and new ones form rapidly 
when the bare soil 1s exposed to heavy rains. 

The undulating to gently rolling areas of 4 to 18 percent slope 
cover a total of 4,928 acres. Although its productivity has been re- 
duced slightly by erosion, it is still one of the most fertile soils in 
the county. It is suited to a wide range of crops, but the yields of 
most of them may average 5 percent lower than those on the normal 
phase. Legumes, as alfalfa and red clover, do exceptionally well, as 
the substratum is high in lime content. Two years of hay crops in 
the rotation are recommended to obtain best results. Strip cropping 
and leaving natural waterways in sod where practical are also bene- 
ficial in controlling erosion. 


Weikert gravelly silt loam.—This soil differs from Weikert shaly 
silt loam in the presence of numerous small angular and rounded gravel 
in the upper layers. The content of gravel varies from 15 to 80 percent 
in the surface soil but decreases with depth. The quantity of thin 
platy shale fragments, however, increases until bedded shale is reached, 
which lies at a depth of 12 to 24 inches. In a few places most of the 
sandstone and shale fragments are 1 to 3 inches in diameter and flat 

The undulating areas of 3 to 12 percent occur in close association 
with the other Weikert soils. Of the total of 1,024 acres mapped, 
about 40 percent is used for general crops, nearly 50 percent is in 
forest, and the rest is idle or in pasture. Yields are slightly higher 
than on Weikert shaly silt loam, except in local spots where the 
gravelly soil is more shallow than normal. 


Weikert gravelly silt loam, rolling phase.—This soil is essentially 
the same as Weikert shaly silt loam, rolling phase, except for the 
larger content of gravel and the lower quantity of shale in the upper 
part. The areas are small and droughty, and of the 768 acres mapped, 
about 50 percent is used for general crops and 40 percent is in forest. 
The cleared areas are moderately to severely eroded, and one-half 
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to three-fourths of the surface soil has been lost. Crop yields are 10 
to 15 percent less than on the smoother Weikert silt loam. 


Weikert shaly silt loam.—As developed on the smoother, less 
eroded areas, this soil consists of about 4 inches of brown friable 
gritty silt loam containing 25 to 50 percent thin shale fragments. At 
a depth of 4 to 12 inches there is a mixture of yellowish-brown silt 
loam and yellowish-gray shale. The content of shale increases with 
depth, and the bedded shales lie at a depth of 12 to 18 inches. In 
places these shales are a broken, twisted mass with a coating of some 
soil on the outside of the fragments. The content of organic matter 
is low, even in forested areas. Aeration and root penetration are 
good to the underlying shale layers. Lime should be applied liberally, 
as the soil material and parent shale are very strongly acid. At least 
1 ton of ground limestone every 4 years for general crops is necessary 
for best results. 

This soil occupies 1,408 acres on the hills between Buffalo Valley 
and the mountains and in the southern part of the county. The re- 
lief is undulating or gently rolling, ranging from 3 to 12 percent. 
In the more level areas and in the forested districts the soil is deeper 
and slightly darker. Over considerable areas the surface soil is only 
3 or 4 inches thick. It is difficult, however, to determine the loss by 
recent erosion, as the soil is very thin even in virgin areas. 

Although more productive than the eroded phases of Klinesville 
shaly silt loam, this type is slightly less so than the corresponding 
phases of Kutztown shaly silt loam (pl. 5, @). About 45 percent is 
used for crops, 25 percent is idle, 25 percent is in forest, and 5 percent 
is pastured. Corn, oats, wheat, hay, soybeans, and fruit orchards 
occupy most of the cropped land. Corn and hay are the principal 
crops. As much of this soil is on the upper slopes of hills where air 
drainage is good, considerable fruit 1s grown. Corn yields 20 to 25 
bushels an acre, wheat 8 to 12, oats 10 to 15 bushels, and mixed hay 
one-half tol ton. More hay and pasture should be maintained on this 
shallow soil. Reforestation is taking care of some small areas of 
cleared soil. 


Weikert shaly silt loam, eroded hilly phase.—This phase (3,072 
acres) occupies cleared areas that range from 20 to 35 percent in 
gradient. few small areas, however, have reverted to forest after 
remaining idle for a considerable length of time. About half this 
soil is used for crops, principally corn and mixed clover and timothy, 
but some small fields are used for wheat and oats. In normal years 
corn yields 10 to 15 bushels and mixed hay one-third to one-half ton 
anacre. A few small areas are used for pasture. About 40 percent of 
the land isidle. The idle areas are neglected, with no effort to control 
erosion. They are covered with annual weeds and bushes that offer 
only partial protection for the remaining soil and organic matter. 
Many of these plants are killed by fall frosts, leaving the bare material 
exposed to the further washing action of fall and spring rains. Re- 
forestation is the only satisfactory use for this soil. 


Weikert shaly silt loam, eroded rolling phase.—This soil of 2,624 
acres occurs on rolling areas, the slopes varying from 12 to 20 percent. 
The mixture of loose shale and soil material is thinner than on the 
normal phase, and in places the upper 6 to 8 inches is composed of more 
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than 75 percent thin shale. Gullying is not conspicuous, as the bedded 
shale, which lies at a depth of 6 to 12 inches, offers more resistance to 
gullying than soil material or loose shale. Shallow gullics are 
smoothed out by cultivation. Erosion has been largely a process of 
wearing down the surface layer. 

About 55 percent of the soil is cultivated, principally for corn and 
mixed hay, about 40 percent is idle, and the rest is reverting to forest, 
and pasture. Yields of crops are less than half the average for the 
county. Corn averages 12 to 20 bushels an aere and mixed clover and 
timothy about half a ton. 


Weikert shaly silt loam, hilly phase.—This hilly phase, covering 
a total of 8,200 acres, is similar to the normal phase except that the re- 
lief is greater and the slope ranges from 20 to 85 percent. About 95 
percent of it is in forest, and the rest is in crops, pasture, or left idle. 
As the small acreage in crops and idle land has been cleared only a short 
time, erosion ig not severe. In the forested areas the mixed shale and 
soi] material is only 12 to 15 inches deep. With such a small quantity 
of soil, moisture conditions are poor and root penetration is limited. 
Owing to the lack of undergrowth in the forests, runoff is rapid. 


Weikert shaly silt loam, rolling phase—This phase, in a total 
of 1,98¢ acres, is much like the normal-phase, but the relief ig more ir- 
regular, ranging from 12 to 20 percent. About 70 percent is in forest. 
Cleared areas are used largely for corn, mixed clover and timothy, and 
wheat. The yields are 5 to 10 percent lower than on the normal phase, 
which is more subject to erosion because of rapid runoff. Pasture and 
reforestation of the cleared areas are their best uses. 


Weikert shaly silt loam, severely eroded phase.—This phase 
occurs in close association with the other Weikert soils and oceupics 
3,648 acres on undulating areas largely on the tops of hills and divides. 
Originally the surface soil was 4 to 6 inches deep, and fair yields of 
crops were obtained, At the present time, because of overcropping 
and erosion, it has lost three-fourths or more of the original plowec 
layer. Plowing and cultivation year after year have smoothed out the 
tiny channels and even the larger incipient gullies caused by erosion, 
reaching the thin subsoil layer below and bringing up the yellow soil 
and thin shale fragments. Thus the original surface soil has been 
progressively diluted, and finally most of it has been carried away. 

hale composes 50 to 75 percent of the material in the upper 8 to 10 
inches, which is the average depth to bedded shale. Because erosion 
has damaged most of this soil for satisfuctory crop returns, its best use 
is reforestation and pasture. It is not deep enough to be terraced, but 
cleared areas can be improved by the addition of manure and organic 
matter. 

About 50 percent of this soil is largely in corn, soybeans, wheat, oats, 
and mixed clover and timothy, nearly 40 percent is idle most of the 
time, 5 percent is in pasture, and about 5 percent is reverting to forest. 
Corn yields 15 to 20 Tnshale an acre in years of normal rainfall, wheat 
8 to 10 bushels when fertilized, and timothy and clover, which occupies 
the largest area, one-half to three-fourths ton. Alfalfa is generally 
a, total failure, except on spots where the soil is deepest. 


Weikert shaly silt loam, steep phase.—This nonagricultural phase 
occupies 1,472 acres; and except for about 20 acres partly in pasture 
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and partly idle, it is forested. The soil material is about as thick as on 

smoother forested areas, but with slopes of 35 to 50 aa the runoff 

is considerably faster and the tree growth slower. The thin and short 
asture grasses cannot effectively hold the soil material on such steep 
and. 


Weikert silt loam.—The light-brown friable loose 5- to 8-inch 
surface soil contains 5 to 25 percent of thin shale fragments. Below 
a depth of about 20 inches is a light yellowish-brown friable silty clay 
loam, containing more shale fragments than the surface soil. Thin- 
bedded partly weathered gray acid shale underlies this material. In 
some places the shale is loose and has been broken by the glacial ice to 
a depth of 3 or 4 feet. 

This soil occupies 768 acres of undulating areas associated with the 
other Weikert and Hartleton soils and is the deepest of the Weikert 
soils. It is from 15 to 24 inches thick over the thin-bedded shale from 
which derived. It is similar to Weikert gravelly silt loam except in 
the gravel content, although it may average several inches deeper to 
bedded shale. 

Erosion is slight to moderate but not excessive. About 75 percent 
of the soil is cultivated principally to corn, wheat, oats, and hay. Most 
of the rest is in forest and some is idle. Yields are about 10 to 15 
percent higher than on Weikert shaly silt loam and approximately the 
same as those on Weikert gravelly silt loam. In general, it is good 
cropland and where liberally limed will produce fair to good yields of 
clover and alfalfa. 


Weikert stony silt loam.—Developed on rolling areas or slopes of 
12 to 20 percent the 6- to 8-inch surface soil is pale-brown friable silt 
loam underlain by a mixture of yellowish-brown heavy silty clay loam 
and weathered light yellowish-brown to grayish-brown thin shale frag- 
ments with some gravel and stone. The shale fragments increase to a 
depth of 18 to 30 inches, where the thin-bedded parent shale is en- 
countered. Stone and gravel compose about one-fourth of the surface 
material. Much of this soil would be classed as Weikert silt loam if 
the larger stones and gravel were removed. The soil is strongly acid 
throughout and fairly low in organic matter, water-holding capacity, 
and fertility. 

Practically all the 768 acres mapped occurs on the slopes of 
Shamokin Mountain and apparently has never been cleared. Mixed 
hardwoods, chestnut oak, white oak, and black oak are predominant, 
and poplars, maple, sycamore, and hickory are common. If this soil 
were cleared, it would be more productive for crops than Weikert shaly 
silt loam because of the slightly deeper soil material. 


Weikert stony silt loam, hilly phase—This phase occupies 384 
acres in forested areas on Shamokin Mountain that range in gradient 
from 20 to 35 percent. Like the other soils on this mountain, it con- 
tains numerous stones that would interfere with cultivation unless 
they were removed. Because of its steepness and stoniness, this soil 
is best adapted to its present use for forests. 


Weikert stony silt loam, very steep phase.—This phase occurs in 

a total of 192 acres principally in a precipitous belt in the southeastern 

part of the county along the West Branch Susquehanna River. The 
582969486 
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slope averages about 70 percent or more and is characterized by shale 
and sandstone outcrops with some silty soil material accumulated be- 
tween the rocks. On another area, on the southwest end of Shamokin 
Mountain along Penn Creek, the slope is not so steep and somewhat 
more soil material has accumulated. This land supports only a thin 
stand of small trees, mostly chestnut oak, scrubby rock oak, pine, and 
hemlock. 


Wheeling loam.—The 8-inch surface layer is pale-brown mellow 
friable loam containing considerable organic matter, underlain to a 
depth of 16 inches by yellowish-brown almost floury silt: loam. Some 
well-decomposed organic matter is found along old root channels and 
mixed with the subsoil. The lower subsoil layer consists of yellowish- 
brown friable crumbly clay loam. The underlying parent material is 
more sandy and gritty and contains numerous rounded gravel particles 
less than 2 inches in diameter. The depth to the gravelly layers varies 
from 3% to 5 feet. The gravel is derived almost entirely from acid 
sandstone and shale. <A few crystalline pebbles occur in places. The 
soil is very strongly acid, except for the places in the upper layers 
where liberal applications of lime have been made. Some of the drain- 
age is through the underlying material, which is porous and loose. 
The mnie holding capacity is good, however, because of the supply of 
organic matter and the deep penetration of the material by plant roots. 

This type occupies 768 acres of undulating or gently sloping well- 
drained terrace positions along the West Branch Susquehanna River. 
Practically all of it is cultivated to all the crops grown in the county. 
Corn yields 40 to 55 bushels an acre; wheat 15 to 20; oats 30 to 35 
bushels, mixed clover and timothy 114 ta 114 tons, and alfalfa 2 to 
214 tons. Potatoes yield 150 to 800 bushels, depending largely on the 
quantity and kind of commercial fertilizer used. The soil is well 
adapted to alfalfa and red clover and especially well suited to fruit 
trees provided that air drainage is good, but lime in liberal quantities 
is necessary to neutralize its acidity. 

The soil warns early in spring and can be worked under almost any 
moisture condition without harmful effects. These characteristics 
increase its use for potatoes, tomatoes, vegetables, and canning crops. 
Erosion is slight to moderate, and nearly one-third of the surface soil 
has been lost over much of the area. A few shallow gullies are notice- 
able on the more sloping areas. 


Wheeling sandy loam.—The surface soil is light brown and the 
subsoil yellowish brown. Some small rounded gravel is encountered 
at a depth of 3 to 5 feet. This soil differs from Wheeling loam in the 
larger content of sandy material in the surface soil and subsoil. It 
occupies 1,024 acres on the terraces along the West Branch Susque- 
hanna River. The relief is almost level to undulating. 

Agriculture is similar to that practiced on the other Wheeling soils, 
but less wheat and more vegetables are grown. Only a few acres are 
in pasture, a use to which it is poorly adapted. Corn, oats, potatoes, 
and vegetables have good yields, but mixed hay, rye, and wheat only 
fair. 

Because of its lower water holding capacity and the tendency of 
crops to suffer in periods of low rainfall, average yields of crops on 
this soil are 5 to 10 percent below those obtained on the other Wheeling 
soils. 
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Wheeling silt loam.—This soil is similar to Wheeling loam, except 
the surface soil and subsoil contain a larger quantity of silt and less 
sand, The surface soil consists of pale-brown friable silt loam over- 
lying yellowish-brown friable crumbly silty clay loam. On the total 
of 896 acres occupied the relief is almost level to undulating, rarely 
exceeding 6 percent. One narrow strip, however, occurs on a 16- 
percent slope or bank north of New Columbia, where there is a sharp 
rise from the bottom to the terrace land. 

The crops grown and methods of management, including fertiliza- 
tion, are much the same as on other deep, well-drained soils of the 
terraces. Yields of wheat, corn, and hay crops are slightly higher 
on the silt loam than on the loam, because of the higher water holding 
capacity. Vegetables, oats, and potatoes yield about the same as on 
Wheeling loam. 

Included as mapped is a narrow strip on the south side of Buffalo 
Creek near Lewisburg containing small gravel, enough to add slightly 
tv the porosity of the soil but not to make tillage operations difficult. 

Wheeling silt loam, shallow phase.—The surface soil is pale- 
brown or brownish-gray friable mellow silt loam, and the subsoil con- 
sists of yellowish-brown floury friable silt loam to silty clay loam. 
The areas west of Lewisburg overlie calcarcous or Salina shale, and 
consequently are somewhat better suited to alfalfa and other deep- 
rooted legumes than areas 1 to 2 miles north of Lewisburg, which over- 
lie thin-bedded blacker Marcellus shale. The soil is similar to that 
of the normal type but more shallow. The areas west of Lewisburg 
are also almost free of coarse material and very high in silt, which 
resembles wind-blown silt in its physical characteristics. 

This phase has a total area of only 128 acres. It consists of 2 to 4 
feet of deposits. of soil material over shale that was presumably laid 
down by the West Branch Susquehanna River when it flowed at a 
higher level. In most places the shale lies 2 to 3 feet below the surface, 
but the depth is variable and ranges from 1 to 4 or 5 feet within short 
distances. The relief is undulating or gently sloping. 

This soil is well drained, and the shallow spots are inclined to be 
droughty. Almost half the area is used for building sites, the rest 
for corn, wheat, oats, mixed hay, and vegetables. Yields are slightly 
less than on the normal phase but considerably better than average for 
other shallow soils in the county. 

Erosion has carried away a considerable part of the surface soil, and 
a few shallow gullies are in evidence as a result of using the soil for 
row crops over a long period. Where erosion is more severe, more 
legumes and grasses should be grown, and cover crops for winter 
protection are beneficial. 

Williamsburg silt loam.—The surface soil is brownish-gray mel- 
low friable silt loam. From a depth of 8 to 20 inches the subsoil is 
dull yellowish-brown friable but stiff silty clay loam. Tt is fairly 
well aerated and not resistant to water or plant roots. The mottled 
yellow, brown, and gray lower subsoil layer is heavy, stiff plastic 
silty clay, slowly pervious to water and air. Root penetration is poor 
in this material and in the underlying substratum. The parent mate- 
rial, deposited by water when the streams flowed at higher levels, is 
old, heavy silty clay. Some of it no doubt was washed down from the 
Leen higher slopes and ridges of calcareous shale or limestone 
soils. 
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The content of organic matter is good in the upper layer. The sur- 
face soil and subsoil are neutral to slightly alkaline, and the parent 
material is more alkaline or calcareous. 

The 768 acres occupied are mostly in the vicinity of Miffinburg on 
the higher terraces of Buffalo Creek. Drainnge is imperfect. because 
of the smooth relief and the textural character of the soil and parent 
material, which includes considerable silt and clay. The relief is 
almost level to undulating, exceeding 4 percent in only a few places. 

Almost all of this soil is cleared and cultivated. It dries slowly, 
but is crumbly and loose except when tilled in a wet condition. The 
organic matter has a beneficial effect on the structure in addition to 
supplying nitrogen for plant roots. With care in cultivation and 
liberal use of manure and phosphates good yields of corn, oats, wheat, 
and hay are obtained. Corn yields 35 to 45 bushels an acre, oats 25 
to 35, wheat 15 to 20 bushels, and mixed clover and timothy 114 to 
134 tons, Alfalfa does not do well after 1 year, as root penetration 
below a depth of 18 to 24 inches is negligible. Soybeans and buck- 
wheat give good returns, but for potatoes and some vegetables the 
soil is too heavy and high in lime content. Although it is subject 
to waterlogging in wet weather, excellent grass and clover can be 
grown. 


Wiltshire silt loam.—The 10- to 18-inch surface soil is pale-brown 
friable gritty silt loam, high in organic matter. The upper subsoil 
layer is very pale brown, with some gray mottlings, friable but some- 
what compact silty clay loam. Below 24 inches and continuing to a 
depth of 4 to 10 feet in most places, the material is mottled-gray and 
yellowish-brown heavy firm slightly plastic silty clay. It is only 
slowly pervious to air and moisture below a depth of 18 inches, and 
below about 20 inches root development is restricted. In most places 
the surface layer and subsoil are slightly acid to neutral and the 
underlying material is neutral to alkaline. 

This soil covers a total area of 2,176 acres in imperfectly drained 
locations at the base of slopes and along small drains in the limestone 
and limy shale districts, most of which are in Buffalo Valley. It is 
similar to Ernest silt loam but is higher in lime content, as it repre- 
sents recent deposits of soil material that have been eroded from soils 
in which the lime content is medium to high. 

The relief is smooth and almost level to gently sloping, the gradient 
rarely exceeding 5 percent. Owing to its smooth relief and rich fri- 
able upper layers, the soil is used almost entirely for cultivated crops, 
with a few small patches in pasture or small wood lots. Corn yields 
35 to 45 bushels an acre, wheat 12 to 20, oats 25 to 35 bushels, and 
mixed clover and timothy 114 to 1% tons. After the saturated con- 
dition of early spring is relieved by evaporation and drainage, the 
soil generally remains in good condition for field operations unless 
exceptionally wet weather prevails. 

In most areas the land is slightly eroded, but in a few places occa- 
sional shallow gullies are in evidence. Where crosion is active 2 

ears of legumes as hay crops, for which this soil is well suited, should 

e included in the rotation. Alfalfa and other crops that require ex- 
ceptionally deep, well-drained soils for root development do not thrive 
on this imperfectly drained soil. 
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PRODUCTIVITY RATINGS AND PHYSICAL LAND 
CLASSIFICATION 


In table 7 the soils are listed alphabetically and for each are given 
the estimated average acre yields of the principal crops as grown 
under prevailing practices. The prevailing practices of management 
are epeeitied into three general systems as outlined in footnote 2 of 
the table. 


TaBLe 7.—Estimated average yiclds per acre of the principal crops on each soil 
in Union County, Pa, according to prevailing practices of management 


5 > Potatoes ! 2 a 
“es Prien 
8 h se ge) 32 Principal 
§ y ase o tincipal use 
oll (type and phase) : 3 Sglelaly #2 Ss Pp 
5/2] 2/28) £ a2 
O}F 16 jor] « a |B 
Bu | Bu | Ru {Tons 
Allenwood gravelly loam....-.- 45] 17) 31412 2 | General farm crops. 
Allenwood gravelly silt}Joam.. | 40] 19] 30)13 1 Do. 
Allenwood silt loam... -| 46] i] B14 13 i Do. 
Eroded phaso.. 44) 18) 20/13 1 Do. 
Level phase. .-- 47) 20) 382/13 1 Do. 
Alluvial soils, undi te eee eens 10 3 | Posture, bay, corn, 
timber, 
Alvira gravelly silt loam__-.--.| 33] 14] 27] 1 3 | General farm crops. 
Alvira silt loam. _ 34] 4] 27] 1 3 Do. 
Araby silt loam... 53 1 Do. 
Atkins gravelly si eeselis | Timber. 
Atkins silt loam 17 4 | Timber, pasture. 
Bartle gravelly silt loam .......) 24 |.--.- 4 | Corn, hay pasture. 
Bartle silt loam. _..._.- 4 Do. 
Buchanan stony loam 5 | Timber. 
Clymer flaggy loam._.- 4| General farm crops, 
timber, 
Sloping phase... 4 | Timber. 
Crestmoro silt loam 1 | Gencral farm crops. 
Rolling phasc-_ 3 0. 
Dekalb stony loam... 4| General farm crops 
timber. 
Dekalb stony sandy loam......|--.--].---.]---- & | Timber, 
Undulating phase.......-.. pares] ae eels 5| Timber (farmed in 
some other counties). 
Dewart gravelly silt loam... 46 1 | Gencral farm crops. 
Eroded phase........ 40 2 Do. 
Dunning silty clay loam. 25 4 | Pasture, corn, hay. 
Elkinsville gravelly loam... 43 2) General farm crops 
Elkinsville gravelly silt loam. 43 2 Do. 
Elkinsville Joam 43 2 Do. 
Elkinsville silt loam... 44 1 Do. 
Elliber cherty silt loar 39 2 Do 
Tilly phase....--- 22... a 4), Corn, hay, pasture, 
timber. 
Rolling phasc....-......... 30 3] Gencral farm crops, 
timber 
Ernest silt loam... 35 3 | General farm crops. 
Lagerstown silt loa 
Shallow phasce.. 38 2 Do. 
Shallow rolling 33 3] Gencral farm crops, 
pasture. 
Hagerstown stony silly clay | 36 3 Do. 
loam. 
Tilly phase... 25 4] Corn, hay, pasture, 
timber, 
Rolling phase 33 4 | Corn, hay, pasture. 
Steep phase... 17 4 | ‘Timber, pasture. 
Hartieton gravell 34 3 ] General farm crops. 
Rolling phase 32 3 Do. 
Huntington gravelly loam_. 45 2 Do. 
Huntington loam _____. bt 1 | Corn, hay, pasture. 
Huntington sandy loam. 43 2 Do 
Jiuntington silt loam. __ 54 1 Do 
High-bottom phase 62 1 Do 
Kistler shaly silt loam._.. 2B 3 | General farm crops. 


See footnotes at end of table. 
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TAnLe 7.—Lstimated average yields per acre of the principal crops on each soil 
in Union County, Pa., according to prevailing practices of managemeni—Con. 


Soll (type and phase) 


Clover and 
land 


practice 2 
class 3 


timothy hay 
Physicat 


Management 


Oats 


Klinesville shaly silt loam 
Eroded phase_....--. 
Eroded hilly phase. _. 


Eroded undulating phase. 


Kreamer cherty silt loam_ 


Kutztown shaly silt foam 
Eroded phase......-.-.-.-- 
Eroded hilly phase 


Eroded undulating phase. - 
Kutztown silt losin 
Rolling phase.............. 


Lansdowne slit Joam 

Leetonia stony loamy sand. 

Leetonia very stony sandy 
loam. 


Lehew stony sandy lonm 


Gently sloping Porlzol |._... 


phase 
Podzol phase...._.--.-.--- 
Lickdale stony loam..... 
Lindstde gravelly silt loam. 
Lindside silt loam. ..---- 
Tligh-bottom phase. 
Lycoming loam.. 
Lycoming stony 
Sloping phase. . 


Lyles silty clay loam......-.... 
Melvin silt loam_...- = 
Mertz cherty silt loam x 

Nilly phaso....-.......--.- 


Rolling phase......-.-.-.-. Bh 
Miffiinburg silt loam. --| 40 
Rolling phase. ..-.....-.-. 36 
Montgomery silty clay loam a7 
Norton gravelly loam_ 40 
Eroded phase. 36 
Norton gravolly silt lonin..____. 32 
Norton silt loam. . . 33 
Colluvial phase. 43 
Eroded phase. 30 
Rolling phase. 20 
Pekin gravelly silt 42 
Pekin silt loam. 33 
Philo sit loam . 2 
Pope gravelly sai 28 
Pope lonmy sand_.........----- 2 
Rough stony land (Dekalb | ._.-|. 
soi! material) 
Senecaville silt loam_......---- 28 
Shelmadine silt foam... ... 2... 22 


Stephensburg silt loan 

Hill phase... 
Stony alluvium_ 
Warrior silt oam_. 


Washington silt loam. f2 
Eroded phase... 48 
Weikert gravelly silt loain. . 27 
Rolling phase. ._.._-._. 22 


See footnotes at end of table. 
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Principal use 


Qeneral farm crops 

Com, hay, pasture, 
tinber 

enero! farm craps 


Do 
Do 


Do 
Corn, hay, pasture, 
tunber 
General farm crops 
0 


Do 
Do 


Tiniber 
Do 


Do 


Do 
‘Timber, pasture 
Corn, hay, pasture 
Do 


Do 
Timber 

Do 

Do 


Corn, hay, pasture 
Pasture, corn, hay 
Qenecral farm crops 
General farm crops, 
Pasture 
General farm crups 
Do 
Do 
Corn, bay, pasture 
General farm crops 
Do 


Corn, hay, pasture 
Corn, oats, potatoes. 
timber 


Corn, timber. 
Timber 


General farm crops, 
pasture 
Corn, hay, pasture 
eneral farm crops 
Abandoned, timber 
‘Trnber 
Ceneral farm crops 
Do, 
Do, 


Do 
Corn, hay, timber 
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TaBLe 7,—Estimated average yields per acre of the principal cropa on each soil 
in Union County, Pa., according to prevailing practices of management—Con. 


i] 3 
e g Potatoes! z- 2. 
tbs ~/8 8) _ gy 
Sail (type and phase) ae es 2S gs Prinelpal use 
g|2| 2/88 a5/3 
O1F ] oo jor a 1h 
Bu | Bu, | Bu. |Tons| Tons 
Weikert shaly silt loam_.......| 23 | 10| 14/08/12] 70 |..... 4 | General farm crops 
Eroded hilly phase. ao TB te eecelieoas A canal ae swe 4 | Corn, hay, pasture, 
Erodcd roiling phase. 16 7] 10 5 4 Do. 
bh 16 | esc ocviee 5 ----| 4] Timber, pasture, hay. 
20 9) 12 7 4 | General farm crops 
18 8] mH] .7 4 Do 
Steep ee Ssalleeeat 4 4 | Pasture, hay, timber. 
Weikert silt loam 23) 12) 18) 9 3 | General farm crops 
Welkert stony silt loam.........}...--....- Meccalvendabacesapaces fucshehs ane 5 | Timber. 
Hilly phaso...__.__ weal 5 Do. 
Very steep phase. Seece| sues once atswelwer cols. ce[acas 5 Do, 
Wheeling loam____._. 46] 17] 33] 1.3 1 | General farm crops. 
Wheeling sandy loam 40; 14) 30} 1.1 2 Do 
Wheeling silt loam__. 50] 20] 33/14 1 Do. 
Shallow phase__ 44] 17] 32/13 2 Do. 
Williamsburg silt lo 40] 317] 30/13]17 4] 100 J... 2 Do. 
Wiltshiro gilt loam. __ 40] 167 30) 1.37 1.7] 100 j..-.- 2 Do. 


' Column A gives the yields of potatoes largely grown in small patches for home uso They recelve about 
250 pounds of a 2-12-6 or similar fertillzer and are seldom sprayed 

Column B gives the yields of potatoes grown In larger fields for commercial purposes. They receive from 
500 to 1,000 pounds of 6-10-5, 4-8-8, or similar fertilizers, and are sprayed as required, 

? Practice 1 consists of a 4-year rotation of corn, oats, wheat, and mixed clover and timothy. Potatoes aro 
substituted for corn on }o of the acreage, and soybeans for oats on a small part. Most of the manure 1s 
applicd tocornland, Liming is commonly practiced to fit tho needs of individual fields, The common fer- 
ulizer practices are Corn about 150 pounds an acre of 0-12-6 or 2-12-6, oats about 150 pounds of superphos- 
Dhate, wheat about 200 pounds of 3-12-6, alfalfa about 150 pounds of 0-12-64, and {n places a top dressing of 
about 200 pounds of 0-10-10 A few other fertilizer ratios that are not widely different are also used to a lim- 
{ted oxtent in about the same quantities. Practice 2 consists largely of tho growing of corn and mixed clover 
and timothy. The fertilizer practices are similar to those given above. ‘actice 3 consists largely of tho 
growing of corn and mixed clover and timothy, but they are not fertilized. Oats and wheat aro grown at 
times, but they do not form a part of a consistent rotation, If grown, they are fertilized as indicated above. 

+ See table 8 for the grouping of solls by physica) land classes, 


A rotation of corn, oats, wheat, and mixed clover and timothy is 
common. Potatoes replace corn to some extent, and some commercial 
growers produce them in a short rotation of potatoes, wheat, and red 
clover. Soybeans likewise replace oats to some extent, and alfalfa is 
also grown. Soils of higher productivity for corn and hay than for the 
small grains are not well suited to the common rotation. Others may 
require a longer period in hay to protect them from fertility losses or 
erosion, or they may be difficult to till because of undesirable slope, 
stoniness, or other chyaical condition. 

Lime is commonly applied once in the rotation every 3 or 4 years, 
but many farmers apply 3 or 4 tons of ground limestone once in 8 to 
10 years. Mixed commercial fertilizers are used for corn, wheat, 
alfalfa, potatoes, and vegetables. Heavier applications and higher 
grade mixtures are more common on potatoes and vegetables. ‘The 
quantity and kind of fertilizers tend to vary with experience and local 
conditions, but the rates given in footnote 2 of table 7 were most 
common at the time of the survey. A large part of the manure from 
the farm is plowed under for corn, and some farmers top-dress wheat, 
with a light application. Pastures are manured and limed to a large 
extent, but only 10 to 15 percent of the farmers use commercial 
fertilizer on them, 
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No areas of the bottom lands are definitely protected against floods 
by dikes or levees, and yields are given only for the unprotected 
condition. As floods usually occur prior to spring planting, however, 
crop damage is generally not great or extensive. Corn and hay, the 
principal crops on the soils of the bottom lands, are not commonly 
fertilized. ats and wheat, when grown, receive some complete 
fertilizer. Lime is commonly applied for legumes where required. 

Crop yields over the last 50 years, based on_census data and State 
statistics, furnish a guide to average yields. Observations and inter- 
views with farmers during the progress of the survey and the ex- 
perience of members of the State agricultural experiment station and 
college staffs furnished a basis for the comparative yields of individual 
soils. On the other hand, lack of complete yield data by soil types 
makes it impossible to present these yields as other than estimates of 
average production over a period of years according to prevailing 
types of management. ‘These estimates may not apply directly to 
specific tracts of land for any particular year, inasmuch as the soils 
vary somewhat, management practices differ, and climatic conditions 
fluctuate. For example, in years of heavy rainfall yields will probably 
be greater than average, and in years with considerable droughty 
weather they will be lower for most crops. Yields for the same crop 
wil] vary more on some soils than others; and, likewise, the yields for 
some crops will vary more than for others on the same soil. These 
estimates, however, appear to provide information as accurate as could 
be obtained without further detailed and lengthy investigations, and 
they serve to bring out the relative productivity of the soils shown on 
the map. Estimated yields, however, fail to give an indication of the 
response of soils and crops to practices more intensive than those 
commonly followed. 

In order to compare directly the yields obtained in Union County 
with those obtained in other parts of the country, yield figures are 
converted in table 8 to indexes based on standard yields. The soils are 
grouped according to their physical suitability for agricultural use. 
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The ratings compare the productivity of each of the soils for each 
crop to astandard of 100. This standard index represents the approx!- 
mate average acre yield obtained without use of amendments on the 
more extensive and better soil types of the regions of the United States 
in which the crop is most widely grown. An index of 50 indicates that 
the soil is about half as productive for the specified crop as the soil with 
the standard index, Standard yields for corn, wheat, oats, mixed 
clover and timothy hay, alfalfa, and potatoes are given at the head of 
the respective columns. Yield data were not suflicient to give stand- 
ards for apples, vegetables, or pasture. The indexes for these columns 
are entirely relative in respect to the best soil in the county, which is 
given an index of 100 for the particular crop. 

The principal factors affecting the productivity of land are climate, 
soil (including the many physical, chemical, and biological character- 
istics), slope, drainage, and management (including treatment). No 
one of these factors operates separately from the others, although some 
one may dominate. In fact, the factors listed may be grouped simply 
as the soil factor and the management factor, as slope, drainage, and 
most of the aspects of climate may be considered characteristics of a 
given soil type, because the soil type, as such, occupies specific geo- 
graphical areas characterized by a given range of slope and climatic 
conditions. Crop yields over a long period of years are used where 
known, as they furnish the best available summation of the associated 
factors affecting production. 

Descriptive terms of relative general productivity are given in the 
column, “General productivity.” These terms, as well as general pro- 
ductivity grades, are obtained by a weighted average of the indexes of 
the various crops. If this average is between 90 and 100, the soil type 
is given a grade of 1; if it is between 80 and 90; a grade of 2, and so on. 
In Union County, the indexes for corn, wheat, and mixed clover and 
timothy hay are averaged, except for certain individual soils for which 
it appeared that such an average fails to give a representative picture 
of general productivity. The general productivity grades are not 
given in table 8, but the following general relations exist between the 
descriptive terms and the averages: Very high, 90 to 100; high, 75 to 90; 
high to medium, 60 to 75; medium, 40 to 60; medium to low, 25 to 40; 
low, 10 to 25; very low, 0 to 10. It is difficult, however, to measure or 
express mathematically either the exact significance of a crop in local 
agriculture or the suitability of given soils for particular crops, so 
these relations are not adhered to precisely in every instance. 

Productivity tables do not present the relative roles that soil types, 
because of their extent and the pattern of their distribution, play in the 
agriculture of the county. The tables give the productivity of indi- 
vidual soil types, but they cannot picture the total quantitative produc- 
tion of crops by soil areas without the additional knowledge of the 
acreage of the individual soil types used for each of the specified crops. 

Economic considerations have played no part in determining the 
productivity indexes, so the latter cannot be interpreted directly into 
land values except in a very general way. Distance to market, relative 
prices of farm products, and other factors influence the value of land. 
It is important to realize that physical productivity, as measured by 
yields, is not the only consideration that determines the relative worth 
of a soil for growing crops. The ease or difficulty of tillage and the 
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ease or difficulty with which productivity is maintained are examples 
of considerations other than productivity that influence the general 
desirability of a soil for agricultural use. In turn, steepness of slope, 

resence or absence of stone, the resistance to tillage offered by the soil 
fecaee of its consistence or structure, and the size and shape of areas 
are characteristics that influence the relative ease with which soils can 
be tilled, Likewise, inherent fertility and susceptibility to erosion are 
characteristics that influence the ease of oe agetat soil productivity 
at a given level. Productivity, as measured by yields, is influenced in 
some degree by all these and other factors, including the moisture- 
holding capacity of the soil and its permeability to roots and water; 
therefore, these factors should not be considered as being entirely dis- 
tinct from productivity. On the other hand, methods of classification 
designed to show the relative suitability of land for agricultural use 
must give some separate recognition to them. 

In the column headed, “Physical Land Classes,” the soil types, 
phases, and miscellaneous land types are grouped according to relative 
physical suitability for use into Iirst-, Second-, Third-, Fourth-, and 
Fifth-class soils. This grouping is based primarily on the relative 
productivity, workability, and erodibility of the individual soils, but 
it is not to be taken to apply to specific tracts of land as a recommenda- 
tion for use. Its purpose is to provide information as to the relative 
physical adaptations of the various soils in the present agriculture. 
Information on a number of additional factors is necessary even to 
general recommendations for land use; and specific recommendations 
to apply on any one farm would require knowledge and consideration 
of a number of factors applying to that specific farm. 

It may be said that, in general, under present conditions, First-class 
soils constitute good to excellent cropland ; Second class, good or fairly 
good cropland; and Third class, fair cropland; Fourth-class soils are 
poorly suited for the common farm crops, but they are moderately 
productive of certain pasture and hay plants; and Fifth-class soils 
include land best suited to forestry. 

The First-class soils are similar with regard to crop uses, crop 
yields, workability, maintenance of fertility, and moisture supply. 
They differ considerably in susceptibility to erosion, texture, struc- 
ture, and in that they are derived from various types of material. In 
comparison with the other soils, these First-class soils are relatively 
high in productivity, have favorable conditions of workability, and 
have good moisture conditions. They compare favorably with the best 
soils in the eastern part of the United States but require more fertilizer 
or amendments to maintain fertility than some of the soils farther 
west. All are adequately drained but none excessively. The lay of 
the land ranges from level to undulating. The physical properties 
favor plant-root, air, and moisture penetration to adequate depths. 
None of these soils is characterized by prominent adverse or detri- 
mental internal or external features. They have gravel in places, but 
it does not materially interfere with cultivation. Erosion is slight 
to moderate over most of the areas and can be controlled satisfac- 
torily under common practices. All these soils are adapted to most 
of the crops of the locality. 

Second-class soils, as compared with First-class soils, are charac- 
terized by one or more of the following conditidns: Lower produc- 
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tivity, more difficult workability, greater problems of erosion control, 
and less favorable moisture conditions. The Second-class soils differ 
from each other in a number of respects, but all are considered fairly 
well suited to the production of crops. Each soil possesses to a slight 
degree one or more detrimental or unfavotable characteristics and 
conditions, including natural poverty of plant nutrients, scarcity of 
organic matter, shallow depth, and graveliness. All are readily 
susceptible to erosion or have been already injured by erosion. The 
detrimental effect of some one or a combination of undesirable char- 
acteristics on the productivity or suitability for cultivation of each 
of these soils is greater than for any soil of the First class but less 
than that of any soil in the Third class. The physical properties of 
the Second-class soils are moderately favorable for tillage and for the 
circulation and retention of moisture. None occupies hilly or stony 
relief, none is excessively gravelly or stony, and none is severely in- 
jured by erosion. In short, all are reasonably well suited to the pro- 
duction of most of the important crops grown. 

Third-class soils, as compared with the Second-class soils, are char- 
acterized by more adverse conditions with regard to productivity, 
workability, and erosion control, but these conditions are more fa- 
yorable than in the Fourth-class soils, One or more of the following 
undesirable features is rather prominent: Poverty of plant nutrients, 
poverty of organic matter, undesirable physical conditions, stoniness, 
rolling relicf, shallow depth of soil, eroded condition, relatively high 
content of gravel, or unfavorable moisture conditions. In turn, these 
detrimental conditions affect the use, productivity, and management 
requirements of these soils. 

None of the First-, Second-, or Third-class soils is characterized 
by extremely poor productivity or workability or by extremely serious 
conservation problems; but the Fourth- and Fifth-class soils are 
characterized by strong adverse conditions of some one or a combina- 
tion of them. 

The shallow, steep, hilly, or gravelly character of the Fourth-class 
soils precludes their extensive use for cultivated crops. They are 
moderately productive, however, of certain pasture and hay plants. 

Fifth-class soils, like the soils of the Fourth-class group are char- 
acterized by some one or a combination of very unfavorable or detri- 
mental soil or land features and therefore are not physically suited 
to growing cultivated crops; and, for the most part, are not 
physically suited to pasture. These soils are characterized by one 
or more of the following undesirable features. Hilly or steep relief, 
high content of loose stone, high content of gravel, severely eroded 
condition, shallow depth, sandy texture, or poor drainage. Most of 
them are probably low in content of available plant nutrients, ex- 
cessively drained, and strongly to very strongly acid. Because of 
these undesirable characteristics inherent productivity for crops or 
pastures is low; tillage is either impossible or very difficult; and, if 
they are used for crops, their conservation would be extremely dif- 
ficult. Although they probably grow forest trees more slowly than 
the soils of the other groups, they may be thought to be physically 
suited for forestry when the term “suited” is used in the broad sense 
that implies the use of land that best serves conditions as they exist. 
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It is understood, however, that certain conditions, either of the 
locality or the individual farm unit, may require the utilization of 
some of this land for crops and pasture, to which use, however, it 
is very poorly suited. Although these soils are characterized by 
features that disqualify them for inclusion in any of the preceding 
classes, they differ from one another in many respects, including 
texture, structure, consistence, and character of parent material, be- 
cause of which they exhibit differences of importance to forestry. 


GENERALIZED LAND CLASSIFICATION 


The detailed soil map shows the extent and distribution of the soil 
types, phases, and miscellaneous land types. Because the units of 
mapping are differentiated according to both internal and external 
soil characteristics significant to land use, each unit possesses indi- 
viduality significant to land use capability and agricultural manage- 
ment requirements. With such detailed physical land data logically 
ussembled and graphically mapped, a large number of land-classifica- 
tion and other interpretative maps can be derived or lifted readily 
from the data of the detailed soil map. Figure 3 is an example of a 
land-classification map, which because of its small scale is generalized, 
both cartographically and categorically, and instead of the areas of 
the physical land classes, being outlined, the soils are grouped into 
six categories based on geographical occurrence, in addition to pro- 
ductivity and suitability for crops, pasture, and forestry. 


MEDIUM TO VERY GOOD CROPLAND AREAS 


Medium to very good cropland areas contain most of the good 
agricultural land in the county, although numerous areas of only 
medium productivity are included. Practically all the deep well- 
drained and imperfectly drained soils of the agricultural uplands, ter- 
races, and bottom areas are shown on the map in this category, together 
with small bodies of poorly drained and shallow rolling soils. These 
soils occur in such an intricate pattern that they cannot be shown 
precisely except on a relatively large-scale map. 

The Wachinaeort and Allenwood soils developed from deep glacial 
till comprise the largest part of this group, although the boundaries 
are drawn to include most of the area within the calcareous shale and 
limestone belt. The strongly rolling and hilly areas within this belt 
are, for the most part, shown separately, but sloping and moderately 
rolling areas of the Mifflinburg, Kutztown, Crestmore, and Kreamer 
soils are included. The shallow Crestmore soils, underlain by mate- 
rial high in lime, are also grouped with the deeper soils underlain by 
both alkaline and strongly acid materials. These shallow soils are 
more productive than the shallow soils underlain by acid materials 
and are largely used for crops. 

The relief of these areas is largely undulating but ranges from level 
to hilly, with slopes of about 20 percent. In general, the soils com- 
prising this group are not characterized by prominent adverse soil 
conditions. Erosion is slight to moderate and can be controlled satis- 
factorily up to 8 percent gradient under common practices. Moisture 
conditions are largely good, although the areas on the map include 
small bodies of imperfectly drained, poorly drained, and nantly soils. 

582969467 
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LEGEND 


Y Medium to Very Good Cropland Areas 
Li (In general, well suited for general farming) 


Poor to Medium Cropland Areas 
(In general, only fairly or poorly suited for 
general farming) 


Strongly Rolling to Hilly Areas 
{In general, well suited for pasture) 


Strongly Rolling to Steep Areas 
(In general, best suited for forestry) 


Poorly Drained Areas 
(In general, best suited for pasture or forestry) 


Mountainous Areas 
(Confined almost entirely to forestry) 


Ficure 3.—Vhysical land classification map of Union County, Pa. 
POOR TO MEDIUM CROPLAND AREAS 


Poor to medium cropland areas are composed largely of the Hartle- 
ton, Weikert, Klinesville, and Norton soils. <All are very strongly 
acid, relatively low in organic matter and plant nutrients, and, for the 
most part, shallow to the underlying bedded shale (Clinton and Red 
Bloomsburg), depth to which may vary from a few inches to 4 or 5 
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feet. In general, these soils are derived from acid shale, whereas 
those of the medium to very, good cropland group are derived from deep 
glacial till. Many small areas of the Hartleton and Norton soils are 
superior for crop use to small areas of the shallow or poorly drained 
soils that were necessarily included within the general group of better 
soils. For the most part, however, the soils of this group are below 
average in productivity. The problem of soil maintenance against 
loss by erosion is great, and moisture conditions are generally unfa- 
vorable. As a result of these soil characteristics, a large part of the 
land is submarginal for crops, and a considerable part of it could be 
better used for pasture and forestry. Abandoned fields and farms 
are numerous. 


STRONGLY ROLLING TO HILLY AREAS 


The strongly rolling to hilly areas consist largely of the rolling and 
hilly phases of the Hagerstown, Elliber, Mertz, Kutztown, and Mifflin- 
burg series, which occur within the calcareous shale and limestone sec- 
tion of the county, surrounded by areas of medium to very good crop- 
land. For the most part, these areas are small and the soils are shallow 
and best suited to and used for pasture, because of their relatively high 
content of lime. A few smaller areas are underlain by chert and are 
better suited to forestry. 


STRONGLY ROLLING TO STEEP AREAS 


The strongly rolling to steep areas consist principally of the Weikert 
and Klinesville soils. The parent rock materials are the strongly acid 
shales of the Clinton and Bloomsburg formations. The soils vary in 
depth, but in most places they are less than 18 inches to the underlying 
bedded shale. Crop yields are very low on the cultivated slopes. 
Many bodies of soil that have been cleared are abandoned and support 
only a very thin stand of coarse grasses of very low value for grazing. 
The arens are better suited to forestry than to pasture, because pasture 
grasses do not thrive sufficiently to retard erosion satisfactorily over 
much of the total area. 


POORLY DRAINED AREAS 


The poorly drained soils occur as depressions in the uplands and ter- 
races or as narrow strips along the smaller streams, but not all the 
bodies and strips are mapped, because of the insufficient scale of the 
map. The pa soils are those of the Montgomery, Bartle, Shel- 
madine, Lyles, and Melvin series. They are of low productivity be- 
cause of excessive moisture conditions, and they are saturated a large 
part of each year. In their present undrained state they are best 
suited to pasture or forest. Artificial drainage is necessary for their 
reclamation and use as cropland. 


MOUNTAINOUS AREAS 


The mountainous areas are essentially all in forest. The principal 
soils are i the Dekalb, Lehew, Leetonia, Lycoming, and Weikert series. 
For the most part, these soils are sandy, stony, and droughty and are 
not physically suited to field crops or pasture. Their best use is for 
forestry. 
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LAND USE AND SOIL MANAGEMENT‘ 


This section on land use and soil management deals only with the 
soils of the agricultural areas. The soils of forested areas are described 
in the section on forests. The acreage used for pasture is small, as 
there is a pronounced emphasis on crop production and dairying. The 
land is divided into prosperous small to medium-sized farms, Corn 
for grain and winter wheat are very important, and oats are more im- 
portant than farther south in the State. The proximity of the anthra- 
cite region has provided an outlet for cash crops, as potatoes, poultry 
products, and milk. A large vegetable cannery at Milton (in North- 
umberland County) and the presence of numerous towns within the 
valley of the West Branch Susquehanna River have favored dairying 
and increased vegetable production. 

The soils are adapted to the growth of general crops, as corn, wheat, 
rye, oats, and hay. Yields were good when the first settlers began 
cultivating the land but decreased slightly after the supply of organic 
matter was lowered and the physical condition of the soi] became less 
desirable. By the gradual use of more amendments and the production 
of legumes, however, the yields have been fairly well maintained. 
Cattle raising and dairying have served well in the maintenance of 
fertility of the soils. The uses and ee a adapted to the soils in the 
valleys, however, were followed too closely on the rolling and hilly areas, 
especially on the shallow soils, and consequently these have become 
thinner and less fertile. 

A 4-year crop rotation commonly followed consists of corn, oats, 
wheat, and mixed clover and timothy. On some farms potatoes and 
soybeans take the place of corn and oats, respectively. Where alfalfa 
is sown it covers 2 years and increases the rotation to 5 years. Farmers 
have been slow to recognize the need of more grasses or hay crops, 
especially on the uplands. On Weikert, Klinesville, Kutztown, 
Hagerstown, and on rolling areas of Crestmore, Kreamer, Hartleton, 
Mifflinburg, and Norton soils at least 2 years of hay could be included 
in place of either wheat or oats. The Weikert, Klinesville, Kutztown, 
and Hagerstown soils are best used for permanent pasture; severely 
eroded rolling areas of the Crestmore ‘anil Norton soils are better used 
for pasture than for a general rotation; and hilly areas of the Klines- 
ville and Weikert soils are best adapted to forestry, as the thin soil 
will not support enough grass to prevent erosion. 

Crops that are apparently on the increase include alfalfa, soybeans, 
and rye. On most farms the small-grain crop acts as a nurse crop for 
alfalfa, which occupies the land when the grain is cut. Rye is used 
largely as green feed in spring and serves as a winter cover crop, and 
in some places it is plowed under for corn. Relatively large quantities 
of calcium, phosphorus, and potassium are removed by each crop of 
alfalfa hay that is harvested. The content of organic matter and of 
nitrogen, however, is generally increased, and erosion is controlled. 


5Much of the data fn this section is discussed in the following references: 

Dickey, J. B. R. PASTURE IMPROVEMENT. Pa. State Col. Ext. Leaflet 28, 3 pp 1931. 
(Revised 1937.) pas Geis 
« FBRTILIZING FARM CROPS. ‘o.. State Col. Ext. Leafict 20, 4 pp. 1831. (Re- 
vised 1087, 5 pp ) Y ane 
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In addition, alfalfa is one of the best feeds for milk production and 
to a large extent is a substitute for expensive high-protein feeds. 
Where alfalfa is sown on hilly or very shallow land, it is good practice 
to sow 4 or 5 pounds an acre of timothy and clover seed with it. 
Timothy and clover provide hay and a soil cover to retard erosion on 
areas where the alfalfa may be thin. ~ 

The advantage of using grass-legume mixtures on most soils is to 
prevent the heaving of legumes by freezing and thawing in winter; 
alfalfa and clover can be grazed without danger of bloat to livestock 
if sufficient grass is included. The addition of grass to legume seed- 
lings also aids materially in erosion control, This is particularly true 
of alfalfa, which if seeded alone does not give satisfactory erosion 
control on the shallow or more rolling soils. 

Many different varieties of seed are sown for crops, although little 
plant breeding is done within the county, as established varieties de- 
veloped in other parts of the State, in the Northeastern States, and in 
Ohio are used largely. Leaming and Lancaster Surecrop are the most 
widely used varieties of corn. About 5 to 10 percent of the seed corn 
is hybrid, and the quantity used is gradually increasing. Wheat varie- 
ties consist largely of Nittany (Pennsylvania 44), Forward, and Leap 
Prolific. Patterson and Cornellian are the most commonly used oats. 
Soybeans are largely of the Manchester and Wilson varieties. Some 
alfalfas are better adapted to the soil than others, and best success is 
had with the winter-hardy northwestern common alfalfa seed from 
Nebraska, the Dakotas, und Idaho. The variegated alfalfas give 
smaller yields than others in most. places. 

Some of the shallow and sandy soils are low in content of organic 
matter, and the incorporation at one time of too much carbonaceous 
material, as coarse orchard grass, whole rye crop or weeds, frequently 
depresses the yields of following crops, because the soil bacteria and 
fungi in decomposing the material draw on the limited supply of the 
soil nitrates and thus decrease the quantity available for plant growth. 
Liberal use of well-decomposed organic matter or moderate applica- 
tions of undecomposed materials, however, are very beneficial. 

On rolling, hilly, and severely eroded areas the growing of more sod 
crops is necessary. Other essential factors in erosion control and 
proper land use include the use of limestone; the adaptation of cul- 
tivation practices to the erosion-control needs; the use of manure, crop 
residues, and green-manure crops to improve the water-holding and 
absorptive capacity of the soil; and the use of fertilizers to supply 
needed plant nutrients to increase vegetal cover. 

The primary object of fertilization is to increase crop yields. Fer- 
tilizers are useful also in promoting a vigorous start, early maturity, 
erosion control, and often a higher quality of the crop. Consideration 
of any system of fertilization should include the primary functions 
of the three principal plant nutrients, 


_The results of many experiments and field tests in the county are 
given in table 9. 
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Taste 9.—Fertilizer recommendations for certain crops on the well-drained an@ 
aumperfeetly drained soils of Union County, Pa., with and without the use of 
manure 


Fertilizer with a moderate 
Fertilizer without manure to liberal quantity 
of manure 


Crop 


Pounds 
Formula! per Formula 


Pounds 
per 
acre 


Potatocs 


0-20-0 
0-10-0 or 4-16~4, 
Alfalfa (top dressing) 0-20-0. 
Soybeans and buckw! 0-20-0, 
Tomatocs.._.-.-.- 0-20-0 or 4-16-4, 
Homie gardens........--...-..-.-+-.--2.- 800 0-20-0 or 4-16-4, 


1 The use of nitrogen in theso mixtures can be deercased to some extent for imperfectly drained solls that 
are fairly well supplied with this clement. 

2A nitrogon fertilizer only may be substituted. 

3 Equal quantities of nitrogen fertilizer and superphosphate are recommended. 


When manure is pS directly for small grains only superphos- 
phate is recommended, Where a good clover or alfalfa sod is plowed 
under, there is seldom any lack of nitrogen for grain crops. If there 
is any tendency for grain to lodge, nitrogen, which stimulates heavy 
straw growth, should not be used. Good returns with timothy may be 
expected from top dressing with a nitrogen fertilizer. Mixtures of 
150 pounds nitrate of soda or 125 pounds sulfate of ammonia are good 
for top dressing if the field is to be kept in bay only 1 year, but the 
succeeding crop will be benefited more by a complete fertilizer, 

Experiments show that fertilizer applied with the seed in the drill 
row is much more effective in stimulating vigorous early growth and 
generally gives much larger returns than when broadcast. This is 
particularly the case when the applications are relatively small. Heavy 
applications with the séed may injure germination, especially if the 
fertilizer comes in direct contact with the seed or sprout. 

The quantities suggested above for farm crops are applied safely 
with the drill or planter. Where fertilizer must be broadcast on corn 
and potatoes, at least 50 percent more an acre may be needed to obtain 
the same results. 

The poorly drained soils produce fair yields of some crops, although 
they are not especially adapted to crops. They warm late in sprin 
and are inclined to droughtiness later in the season. Timothy anc 
alsike clover, some red clover, corn, and oats represent the limit in 
diversification of crops. Alsike clover will grow better than red 
clover on poorly drained soils because it does not require so deep- 
rooting facilities; little alsike clover, however, is grown in the county 
on any soil. These poorly drained soils are naturally better supplied 
with nitrogen than those better drained, and the fertilizer need not 
contain much nitrogen for ordinary field crops. The Lyles and Mont- 
gomery soils are better supplied with this element than the other soils 
of this eronp Manure would prove beneficial and improve the 


physical conc ition of these soils considerably. The same fertilizer 


UNION COUNTY, PENNSYLVANIA 103 


mixtures that are recommended for soils better drained are also recom- 
mended for these, except that the proportion of nitrogen may be 
lowered. 

The soils of the bottom lands represent various degrees of drainage 
conditions. Most of them receive rich sediment from periodic or 
occasional overflows of the streams and therefore require little fer- 
tilizer. The areas as a rule will respond to applications of available 
phosphates and potash. These soils are generally high in nitrogen; 
nevertheless some nitrogen will prove profitable where vegetables 
are grown and for general crops on the higher bottom land soils. 

ost of the soils in their virgin state are naturally acid, as shown 
by the pH determinations, and are in need of lime for most crops 
when cleared of their forest growth. With few exceptions the culti- 
vated areas also are acid or soon become so as the lime is removed 
in crops and leached out in drainage water. Certain soils, however, 
as the Montgomery, Lindside, Melvin, and Dunning series, are nearly 
neutral in their natural state and do not require lime for their best 
use. Lindside silt loam, high-bottom phase, is medium acid and there- 
fore an exception to this rule. The Huntington, Crestmore, Kutz- 
town, Hagerstown, Araby, Wiltshire, and Williamsburg series are 
only slightly acid and require lime only for legumes. The other soils 
are moderately to extremely acid and for legume crops need an initial 
application of 1 to 8 tons an acre of finely ground limestone. 

The quantity of lime needed depends on what the farmer intends 
to grow and on the price and type of the lime. It takes about 3 to 5 
tons of ground limestone an acre to neutralize many of the soils, but in 
Union County, where lime is $2 to $4 a ton, 1144 tons harrowed in 
where clover is to be sown generally provides a good stand of red 
clover or of alsike clover. Where alfalfa is to be sown alone on the 
well-drained soils, an initial application of 2 or 3 tons of finely ground 
limestone is recommended; this would also meet the clover require- 
ments. A continued application of 1 ton an acre every 4 years would 
be necessary for these crops. A large part of the cleared soils receives 
lime regularly in the management system and needs only 1 to 2 tons 
for alfalfa. The proper type of soil is one of the first essentials for 
deep-rooted crops, as alfalfa, that will not thrive on poorly drained 
soils. Alfalfa makes only poor to fair growth where drainage is 
imperfect. 

Besides clovers and alfalfa, soybeans, oats, wheat, Kentucky blue- 
grass, and cabbage fail to thrive in a very strongly acid soil. Tomatoes, 
corn, buckwheat, rye, redtop, and timothy will grow well on strongly 
acid soils, although they respond favorably to applications of lime 
on soils with a pH value less than 5.5, which include more than two- 
thirds of the agricultural areas. Potatoes seldom respond to lime 
where the pH value is above 5.3. Potato scab may be much more serious 
on fields that have been limed, so that in a rotation with potatoes 
applications of lime, if any, should be after the potatoes have been dug. 
The use of lime is not beneficial on neutral or sweet soils, as the Mel- 
vin, Lindside, and Dunning along small streams in the Buffalo Valley. 
Too much lime is sometimes applied on crops on the Williamsburg, 
Washington, and Wiltshire soils. 

In the management of fruit orchards, the practical experience of 
fruit growers and the research of the State agricultural experiment 
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station have proved the value of sods in building up depleted soils and 
ae ooh shown the necessary relation of fertilizer nitrogen to the sod 
orchard. 

At the present time most of the small orchards and those on farms 
where the fruit is raised largely for home consumption are badly 
neglected—trees are rarely pruned or sprayed, the orchards receive 
Has care, and little fertilizer is used other than lime for pasture under 
the trees. 

The following suggestions and recommendations for fruit trees are 
made by the State college and agricultural experimental station ; 

If the growth of the cover crop is vigorous and is not removed from 
the orchard, an annual early spring application of 200 to 250 pounds 
an acre of 10-64 fortilizer should maintain the productiveness and 
vigor both of the trees and the cover crop. To grow vigorous cover 
crops or sods, ground limestone sufficient to meet the lime requirement 
should be applied, and an application of phosphorus and potash, as 300 
pounds an ucre of 0-14-6 fertilizer, is recommended when the cover 
crop is seeded or sod growth is resumed. In addition, 200 to 250 
pounds of nitrate of soda or its equivalent in readily available nitrogen 
is broadcast “ in spring, about a month before bloom. 

Pastures may be improved by the moderate use of superphosphate 
and on strongly acid soils by both lime and phosphate. The lighter 
textured soils would also respond to applications of nitrogen and 
manure. Nitrogen, however, can be more economically obtained 
through the use of legumes in the pasture mixture, except on some of 
the poorly drained soils where legumes do not thrive well. These soils, 
however, are naturally high in nitrogen and organic matter. Very 
poor pastures without wild white clover or Kentucky bluegrass should 
be plowed and reseeded. This is especially true of pastures on the 
better soil types and on rolling to hilly areas. A good mixture con- 
sists of red nha timothy, Kentucky bluegrass, and white clover, with 
emphasis on the last two named. Alfalfa and orchard grass may be 
sown with these on upland pastures. 

Good pastures properly grazed are seldom weedy. With few ex- 
ceptions, weeds, poverty grass, and moss are signs of soil acidity and 
low fertility or exceptionally wet soil conditions. 


WATER CONTROL ON THE LAND 


The discussion of water control on the land is restricted to the con- 
trol of runoff and to artificial drainage, as neither irrigation nor flood 
control by dikes is significant in the present agriculture of the county. 
Both runoff control and artificial drainage, however, are important, 
because they raise problems on about two-thirds of the land used for 
crops. The soils requiring attention to the runoff are chiefly those of 
the uplands, whereas those presenting drainage problems are largely 
on stream bottoms and flat positions on terraces. Adequate control 
of runoff would have a far-reaching effect on soil conservation and 
crop production. Artificial drainage would have a great effect on the 
peer oraned soils and a significant effect on those imperfectly 

rained. 
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RUNOFF 


Previous failure to control runoff has resulted from failing to ad- 
just land use and soil management to the natural capability of the 
soils and to their requirements under the selected use. A great many 
factors, local and national, affect land use and soil management in any 
given area. Under past conditions, considered in a broad sense, proper 
adjustment of use and management to the natural character of the soils 
could not be expected. Such adjustments must be brought about grad- 
ually under an established economic order if hardships on present 
users of the land are to be minimized. Furthermore, runoff control 
is to be effected only through the correction of the causal factors, which 
include wrong use of the land and improper soil management. Ex- 
cept for cultivation of the slopes on the contour, little effort to control 
runoff and prevent erosion was made in the past. 

Most of the land suitable for cultivation was cleared 100 to 160 
years ago. Since then erosion has been active. The prevailing relief 
of cleared upland soils is undulating to rolling, and probably 90 per- 
cent. of the acreage of cultivated parts has become sufficiently eroded 
to injure productivity. About 50 percent of the cleared terrace soils 
has been eroded to a slight or moderate extent, and productivity is 
consequently somewhat lower than on similar non-eroded soils. Ac- 
celerated erosion is not to be confused with geologic erosion. Many 
of the soils, as the Weikert, Klinesville, and Kutztown, are shallow and 
because of erosion under forest cover they have practically no subsoil. 
Very little soil has accumulated since the glacier swept the ridges and 
knolls, and consequently the loss of an inch of it on these shallow soils 
is more detrimental than on the deeper soils, as it restricts their use for 
deep-rooted plants. <A 4-year rotation of corn, oats, wheat, and hay 
has been the practice for many years. The land is left bare in winter 
between the crops of corn and.oats, and three row crops in 4 years has 
resulted in loss of some soil material on all the sloping land. 

Recently strip cropping has become a popular control measure on 
moderate to long slopes. Although this is helpful, it does not com- 
pletely control erosion. Changes in cropping systems, use of more 
land for pasture, reforestation, terracing, and installation of diversion 
ditches are other methods to be included in the farming system for 
water control. 

The influence of slope on erosion is well known. With increased 
slope there are enormous increases in the velocity of runoff water and 
therefore in its erosive action and carrying power. In Union County 
level areas are almost free of erosion, slight to moderate erosion dom1- 
nates the undulating slopes, moderate and severe erosion occur on the 
hes land, and most of the hilly areas are severely eroded where 
cleared. 

The relation of land use to degree of erosion cannot be shown, as 
all of the land except forest areas has been used to some extent for 
row hae All the deep well-drained soils of the terraces and uplands 
are slightly to moderately eroded. They occur principally on level 
to undulating areas, and erosion can be fairly well controlled by 
ordinary methods, as the use of lime, fertilizer and manure, sod water- 
ways, contour tillage, and protection by winter cover crops. 
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The soils developed from shallow glacial till and residual material 
occupy largely undulating to rolling areas. On the rolling areas 
severe erosion is evident in many places, particularly on the Crest- 
more and Norton soils. Sheet erosion is widespread, and occasional 

ullies are common. A large part of the Norton and Hartleton soils 
is idle and is not being reforested, thus increasing the erosion hazard. 
The Crestmore soils are well suited to legumes and pasture grasses 
and should be used for these forage crops rather than for cultivated 
crops. Controlled grazing and the liberal use of manure on eroded 
areas are recommended. The soils derived largely from residual 
material are shallow and occupy undulating to steep relief. For the 
most part they have not accumulated much soil material since the 
area was swept by glaciers. These soils have been used too much for 
row crops. Many of the areas should be returned to forest cover, 
including most of the severely eroded Weikert soils, and the hilly 
slopes of the Mertz, Elliber, and linesville. The Kutztown ane 
Hagerstown soils are well suited to legume grasses and should be 
used largely for pasture. Strip cropping, liming, fertilizing, and 
manuring are other methods aiding in the control of erosion. These 
soils are generally too shallow to be satisfactorily terraced. Grazing 
should be controlled and diversion ditches established where needed. 

Close-growing crops, substituted to some extent. for intertilled crops, 
and a vegetative cover maintained most of the time are recommended 
for the soils in this county. 

The agricultural significance of controlling runoff is far reaching, 
not only because of the large acreage involved but also because of iis 
many beneficial effects. Among the desirable effects obtained by 
runoff control are: (1) A more equitable supply of moisture for 
growing crops; (2) improved tillage conditions, particularly in pe- 
riods of low rainfall; (3) better conditions for biological activities; 
(4) improved conditions for the formation of humus; and (5) con- 
trol of erosion. All these in turn facilitate further conservation and 
contro] of water on the land. 

Uncontrolled runoff results directly from ill-suited Jand use and 
land management and ill-adjusted farm management, but indirectly 
from a more general maladjustment of agriculture. The remedy is 
to be sought, therefore, through readjustments of these causal factors. 
As the land on which most of the uncontrolled runoff occurs is oper- 
ated in small units by individual farmers, adjustments effecting cor- 
rection of the causal factors must be made through and by each indi- 
vidual farmer. The approach must be from his viewpoint and ad- 
justed to the limitations and requirements of both the farm and the 
farm operator. In the last analysis, the problem of runoff control is 
submerged in and becomes a part of the whole problem of manage- 
ment on the individual farm. 

The farmer who attempts to effect runoff control directly through 
adjustments in the use and management of his land is confronted 
with a number of problems that directly or indirectly limit his farm 
management program. Among these are the size and type of farm; 
the physical character of the land, including the soil pattern of the 
farm; the surrounding social and economic conditions, as transpor- 
tation, market, church, and school facilities; the immediate cash de- 
mand on the farm income for taxes, indebtedness, and support of 
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family; the relation between prices of farm products and those of 
other commodities; the farm operator’s facilities and resources for 
operating purposes, including buildings, farm equipment, seed, kind 
and number of livestock, cash, and credit; the farmer's ability, apti- 
tude, versatility, and preferences; community cooperation, labor, farm 
machinery, drainage, water disposal, marketing, and buying; and 
farm tenure and labor conditions. 

The farmer as an individual has full or partial control over some 
of these; over others he has little or no control, except collectively. 
A solution, then requires individual-community-State-National action 
enibracing all the problems and influences affecting agricultire. 


DRAINAGE 


About 10 percent of: the soils of the agricultural section of the 
county can be benefited by artificial drainage, and on most of this 
area other improvemenis and amendments will not be very effective 
unless drainage conditions are improved. Proper soil drainage does 
not rob the land of needed moisture during long dry spells but enables 

lants to develop deep roots early in the season, thus resulting in 

etter crop viele Tile drainage removes only the excess, or free, 
water from the ground; it cannot drain off the capillary moisture 
that surrounds each soil particle or aggregate and is so necessary for 
plant growth. When the land is tile-drained, excess water is taken 
off early in spring and plants develop normal vigorous roots that are 
better able to reach moisture during dry periods. Without under- 
drainage, surface erosion is more apt to occur. Tile and open-ditch 
drainage increase the capacity of medium to heavy soils to absorb 
water, thus lessening surface runoff and erosion. 

There has been little artificial drainage in the county because the 
cost is often greater than the increased value of crops in an area 
where most of the crops are supplementary to dairying. 

All the soils that have gray or mottled-gray, yellow, and brown 
subsoils need better drainage if their capacity to produce crops is 
to be materially increased. The use of the poorly drained soils is 
restricted most y by poor moisture conditions. These soils include 
members of the Shelmadine, Bartle, Lyles, Montgomery, and Lickdale 
series of the upland valleys and terraces and the Melvin, Dunning, 
and Atkins soils of the first bottoms. 

The poorly drained soils of the uplands, valleys, and terraces are 
more or less in need of tile drainage. Their generally level surface 
retards runoff and their moderately heavy subsoils make natural 
underdrainage slow and difficult. Without tile drainage, these soils 
cunnot be managed satisfactorily, and no other beneficial soil treat- 
ment can produce its full effect. Results on experiment fields on 
nearly similar soils indicate that tile drains laid at a depth of 30 inches 
and not more than 60 fect apart will give satisfactory results. For 

ood results on the heavier Montgomery soils, tile drains should not 

e more than 48 feet apart. On flat areas, care must be exercised in 
tiling, in order to obtain an even grade and uniform fall. With a 
good system of drainage these soils can be used for wheat, oats, red 
clover, and soybeans. The yields of corn and timothy will also be 
materially increased, 
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If the water table were lowered to 2 feet the proportion of white 
clover and Kentucky bluegrass in many low pastures could be in- 
creased, On wet land these grasses fail to spread or root properly. 

The information on depth and spacing applies to the general farm 
crops. Naturally, alfalfa with its deep roots could use a deeper 
drainage system; wheat and small grain could stand one that is more 
shallow. For orchard drainage about 6 feet is generally considered 
a fair depth, 

In addition to the soils that are considered poorly drained are the 
moderately drained ones that could be improved to a limited extent 
by a combination of tile and ditches, although under the present farm- 
ing system it is doubtful whether a tile system of drainage would be 
profitable. ‘These moderately drained soils are sufficiently well drained 
to produce average yields of the general crops grown. Their use for 
alfalfa and fruit trees, however, is very limited. Included in this 
group are members of the Alvira, Warrior, Williamsburg, Wiltshire, 
Ernest, Lansdowne, and Pekin series of the upland valleys and terraces, 
the Lindside and Philo soils of the first bottoms, and the Buchanan 
soils of the mountain areas. 

Many of the soils can be improved by open drains. Straightening 
and deepening many of the sluggish drainageways would relieve some 
areas of excess water, especially narrow bottoms, and thus prevent 
flooding to some extent. Tile drains on the bottom lands are generally 
a waste of time and money. Ditches drain only the immediate area 
close to them. It has been found that where ditches average about 
8 feet deep and contain 2 feet of water no drainage effect was evident 
330 feet from the ditch. This limit may be extended in sandy soils. 

Some of these moderately drained soils occupying gentle slopes are 
inadequately drained because of seepage water. The Warrior soils 
have a cemented Jayer below a depth of 20 inches. Such soils can be 
improved only to 2 limited degree by ordinary tile drains. Dynamit- 
ing seldom relieves the excess water condition and is effective for only 
a short time. 


FORESTS * 


As related to soils and their use, the forests of Union County may 
be classed in two main groups: (1) Those of the agricultural lowland 
province and (2) those of the mountain areas. 

The valley is essentially agricultural, and most of it will be used 
for that purpose. Because of steep slope, shallow soil, poor drainage, 
or careless management in the past, scattered areas are unsuited to 
profitable or permanent agricultural use. Most of them are small 
and so situated as to form an integral part of some operating farm. 
As these soils are better suited to tuee growth than to agricultural 
use, they should be kept Jargely in timber and managed as farm forest 
for the perpetual supply of fuel wood, fencing, and repair materials. 

The lowland province includes six main soil groups: (1) Soils de- 
veloped from deep glacial till; (2) soils developed from shallow 
glacial till and residual material; (3) soils developed from residual 
material and very shallow till; (4) soils of the colluvial slopes; (5) 
soils of the terraces; and (6) soils of the bottom lands. The soils of 


*Credit ia given to R. B. Winter, district forester, Mifflinburg, Pa., for some of the In- 
formation contained in this section. 
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all but the third group occupy almost level to rolling areas, and erosion 
where evident can be controlled largely by growing more pasture and 
hay crops. The shallow residual soils that occupy undulating to 
steep areas are of greatest concern. These are largely inferior to the 
other soils for both crops and pasture. Because they do not support 
a dense sod, the shale soils on steep slopes cannot be used without 
causing excessive washing and therefore should be used for timber. 

The best use for much of the sloping land depends on the erosive- 
ness of the soil under different types of management. The soil must 
be so managed that it does not wash away faster than it is being 
developed from the underlying rock. Many of the soils, as the Ha- 
gerstown and Kutztown, that wash badly under cultivation, are very 
good for permanent pastures. As the most sloping areas of the 
Weikert and Klinesville soils erode badly under both pasture cover 
and cultivation, they should be used more extensively for forestry. 
At present only small patches have been reseeded to forests. The new 
stands of timber are composed largely of pines and hemlocks, which 
apparently thrive better on old fields. Permanent forests in the 
lowland belt consist largely of white oak, maple, poplar, hickory, 
red oak, elm, walnut, and sour gum. 

The mountainous areas are essentially forest land. These include 
the section of large mountains covering about 100 square miles in 
the western and northern parts of the county and the smaller moun- 
tain ridge in the southeastern part known as Shamokin Mountain. 
The larger mountains are in the Bald Eagle State Forest. 

The soils of the nonagricultural areas of both these mountainous 
sections are largely developed from sandstone and a small part from 
shale. They are low im fertility except on lower slopes, where the 
soil materials have collected to considerable depth and have a better 
moisture and organic-matter supply. At the base of the mountains 
these soils merge with the poor sandy alluvial soils, with little change 
in the kind of timber growth. The soils of the higher mountains 
are included in the Dekalb, Lehew, Lickdale, Clymer, and Leetonia 
series, those of the lower slopes in the Lycoming and Buchanan series 
and in alluvial soils, undifferentiated. 

On these mountains, a vast virgin forest was so logged and cut that 
by the year 1900 only a few small tracts of good timber and scattered 
trees remained. Practically all the area thus logged was burned 
over prior to 1910, when forest protection really became operative. 

At one time conifers, mostly white pine and hemlock, grew on the 
lower slopes and foothills of the mountains, and in places pitch pine 
was established on the mountain ridges. These species reproduce 
from seed, and the destruction of the mother trees followed by forest 
fires destroyed the young growth as well as the natural scedbeds. They 
could not produce prolifically, and the hardwoods, reproducing also 
by sprouts as well as seed, took their place. A largely hardwood 
forest type therefore is dominant on these mountains. As the forest 
fires have covered only local areas since 1910, the average age of the 
timber stand is about 30 years. It is still too young for intense 
utilization such as that practiced on small older tracts and wood lots 
in the agricultural section. Thinning is being practiced by the State 
and by a few owners of large tracts. Grazing is prohibited on State- 
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owned land. Protection from forest fires has been satisfactory in the 
last 30 years. 

The forested areas serve as recreation grounds for surrounding com- 
munities and towns. Many of the roads that traverse all parts of the 
mountains are rough but can be traveled by automobile. Deer, 
grouse, rabbits, and squirrels are plentiful. A few turkeys and bears 
also are found in the torests. Hunting lodges, camping, and picnick- 
ing facilities are good. 

n the agricultnral section, grazing of the forest land is unfavorable. 
It is common practice to allow livestock to run in the woods, with 
the idea that they can pick up some feed without doing any damage. 
This grazing is a mistake, especially on sloping areas and if the 
forest is dense, little grazing is available. The livestock kills the 
young growth, making clearings in the forest so that the leaves blow 
away, and hoof trampling compacts the ground so that water runs off 
instead of penetrating the soil. If these farm-forest areas are to show 
a satisfactory return and contribute a reasonable share to the farm 
income, they must be fenced against gruzing livestock and the timber 
cut intelligently. 

In the limestone and limy-shale sections the forest is largely hard- 
wood. On the acid-shale sections and the shallow acid soils pines 
should be encouraged to make up a considerable part of the stand, 
particularly where abandoned farm land is to be reforested artificially, 
as pines require less fertile soil than most hardwoods, are easier to 
transplant, and grow more rapidly. Christmas trees are profitable in 
many sections and serve as starters in soil conservation. 


MORPHOLOGY AND GENESIS OF SOILS 


Soil is the product of the forces of weathering and soil development 
acting on parent soil material deposited or accumulated by geologic 
agencies. The characteristics of the soil at any given point depend 
on (1) the physical and mineralogical composition of the parent mate- 
rial; (2) the climate under which the soil material has accumulated 
and has existed since accumulation; (8) the plant and animal life in 
and on the soil; (4) the rehef or lay of the land; and (5) the length 
of time the forces of development have acted on the material. The 
climate, and its influence on soil and plants, depends not only on tem- 
perature, raintall, and humidity but also on the physical characteris- 
tics of the soil or soil material and on the relief, which, in turn, 
strongly influences drainage, aeration, runoff, erosion, and exposure 
to sun and wind. 

Union County, situated in the Valley and Ridge province of the 
Appalachian Highlands, lies within the belt of Gray-Brown Pod- 
zolic soils, with small areas of true Podzols developed on the higher 
ridges in the mountains. The soils have developed chiefly under a 
deciduous forest with a moist temperate climate. 

The county embraces a section of the State in which much soil 
diversity exists. Nearly all the soils, however, except those with 
impeded drainage, are light-colored and rather low in organic-matter 
content, owing to the fact that they were largely developed under a 
forest cover, which was less favorable to the accumulation of organic 
matter than if the land had been covered with grass. More than a 
third of the soils are on 20- to 70-percent slopes, so steep that erosion 


UNION COUNTY, PENNSYLVANIA lil 


has been active and the development of true soil characteristics has 
been greatly impeded. Consequently the soil characteristics are very 
closely related to the petrological features of the parent material 
and the substrata. About one-third of the soils, however, occupy ter- 
races and undulating to rolling upland where soil-forming processes 
have not been impeded by excessive runoff or by imperfect. drainage. 
In these places true mature soil characteristics for the section have 
been developed. Other immature soils consist of recent alluvial soils 
and soils on the terraces and uplands, which, because of their position, 
have been impeded in development by excessive moisture conditions. 
These latter soils occur mostly in the lower places throughout the agri- 
cultural section, us more than 95 percent of the mountain soils are 
well drained. 

In the mountains the soils are derived from the Oswego, Juniata, 
and Tuscarora formations. The central lowland belt is underlain 
chiefly by the Cayuga group of Salina shales and Helderberg lime- 
stones. Several ridges are composed of Oriskany sandstone and 
Shriver chert. A narrow low plain of Marcellus shale giving rise to 
the Kistler or glaciated associated soils is developed several miles north 
of Lewisburg. Outcrops of this shale also occur in the northeastern 
part along Black Run. Numerous Bloomburg red shale ridges tra- 
verse the farming district east to west. The Clinton formation giving 
rise to the Weikert and Clymer soils is found on Shamokin Mountain 
and between the mountains and valleys. 

Pleistocene deposits of the Jerseyan age covered all of the county 
except the mountains below an elevation of about 800 feet. The top 
of Shamokin Mountain, owing to its height of slichtly more than 
1,000 feet, escaped this glacial drift. In the northeastern part the 
I}linoian ice sheet covered all of Gregg Township except the moun- 
tains and several square miles in the northeastern part of White 
Deer Township. The ground moraine is deep in the valleys. The 
scraping of the ridges when the ice passed over them and erosion 
have resulted in but little soil formation on these places. On the 
broad divides the prevailing depth to rock is generally greater. The 
Illinoian drift is deeper than the Jerseyan drift, representing more 
outwash material at the stage of the ice retreat. 

Throughout the mountains, ridges, and hills the soils retain im- 
portant characteristics, showing their close relation to the underlying 
formations. The red soils in this area owe their color to the parent red 
sandstone and shale and are not primarily the result of oxidation. 
The calcareous brown and gray soils derived from the Cayuga shales 
and Helderberg limestone owe their high lime content to the parent 
material. The glaciated soils in the Buffalo and White Deer Valleys 
owe their fertility and heavy alkaline and calcareous substrata to the 
surrounding limestone materials. The rest of the deep glaciated soils 
are acid throughout and are derived mostly from sandstone and shale. 

Large areas of benches, terraces, and narrow bottoms are located 
along the larger streams. Talus and alluvial fans are deposited 
along the bases of the mountains and at the mouths of mountain 
streams, Also, narrow strips of recent colluvial material have devel- 
oped at the base of the many small ridges, forming deep soils. These 
cclluvial soils bear a close resemblance to the parent soil matérials from 
which they were derived. 
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The true Podzol soils are confined to the higher and more level areas 
of the mountains. They are derived mostly from Tuscarora sand- 
stone. 

Following is a profile description of Leetonia stony loamy sand, as 
observed three-fourths of a mile south by southwest of Round Knob 
along the road across Sand Mountain: 

Ac. 0 to % inch, moss and brownish-black almost raw humus mixed with fine 

tree and shrub roots. 

Ai. 34 to G inches, the bleicherde, a light-gray to very pale-brown loose highly 
leached loamy sand of a single-grain consistence. A few plant roots 
extend through this layer. The pH is 3.8. 

B,. 6 to 7 inches, weak-brown to pale-brown friable flne sandy loam, moderately 
firm in places and high in organie matter, which is combined with iron. 
The pH is 4.6. 

By. 7 to 24 inches, light yetlowish-brown friable slightly sticky but porous sandy 
loam toloam. This is partly weathered parent material with some trans- 
location of materials from the horizons above. It contains few roots 
and numerous gray angular sandstones. The pH Is 4.2. 

C,. 24 to 40 inches, light yellowish-brown loose sandy loam, mixed with a mass 
of gray sandstones exhibiting no structural development. 

This soil has developed mainly from materials derived from the 
Tuscarora sandstone formation. It differs from Leetonia very stony 
sandy lonm in having a lighter texture and a thicker light-gray 
bleicherde. 

Associated with the Leetonia are the Dekalb soils, developed mainly 
from materials derived from the Oswego and Tuscarora sandstones of 
the Devonian age. These soils have an incipient Podzot profile and 
are essentially AC soils with only slight development. They have 
light brownish-gray surface soils and light yellowish-brown subsoils 
and range in texture from loamy sands to loam, with sandy loams 
predominating. 

Closely associated with the Dekalb soils is Lehew stony sandy loam 
Podzol phase. This soil differs from the Dekalb mostly in color, an 
is derived from the weak-red parent material—largely Juniata sand- 
stone. It occurs in belts throughout the mountains. 

Lickdale stony loam, developed on flat ridges or on smooth slopes 
at the base of the mountains, is high in organic matter and is wet 
throughout most of the year. The forest growth is mostly chestnut, 
oak, elm, gum, maple, beech, laurel, and bay. 

On the lower slopes of the mountains the soils developed on talus 
material and alluvial fans are deeper than those on the residual 
materials above them. They have a faintly developed B horizon, or 
zone of illuviation, where clays and colloidal iron and aluminum sili- 
cates have begun to accumulate. These soils are represented by Ly- 
coming stony loam, Lycoming loam, and Buchanan stony loam. The 
Lycoming soils are well drained and have light yellowish-brown 
loam to sandy clay subsoils. Buchanan stony loam has a darker and 
grayer surface and a weak-yellow intermediate layer underlain by 
mottled light-gray and yellowish-brown sandy clay material below a 
depth of 15 to 20 inches, 

On Shamokin Mountain above an elevation of approximately 800 
feet, which the glacial drift apparently did not reach, the soil is 
deeper and has a well-ceveloped B horizon. Only two types, Clymer 
flaggy loam and its sloping phase, have been mapped. These soils are 
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similar to the Dekalb except for the greater depth and thicker zone 
of illuviation. 

The soils developed from deep glacial till are almost level to gently 
rolling and include those derived largely from sandstone and shale 
and soils materially influenced by limestone and chert. 

The following is a description of a profile of Allenwood gravelly 
silt loam as observed 114 miles north by northwest of Allenwood and 
represents a mature profile of a soil developed from sandstone and 
shale, 

A: 0 to 8 inches, pale-brown friable silt loam durkened by well-decomposed 

organic oer Roots are pointed mostly downward in this layer. The 

Ar 8 gga light yellowish-brown soft friable silt loam with a phylli- 
form structure. A little well-decomposed organic matter appears in this 
layer and a few roots penetrate it readily. The pH ts 4.7. 

B,. 15 to 27 inches, moderate yellowish-brown crumbly but firm silty clay loam 
with a weak platy structure. A few roots and worm casts are noticeable. 
The pH Is 4.4. 

B:. 27 to 36 inches, light yellowish-brown slightly compact firm silty clay loam 
containing numerous black specks or concretions of manganese. The 
material breaks into readily crushed granules one-fourth to one-half 
inch in diameter. The pH is 4.7. 

Bs. 36 to 50 inches, very pale-brown slightly compact firm silty clay Jonm con- 
taining numerous black manganese concretions and many subangular 
burnished or brown pieces of gravel. This layer breaks into subangular 
fragments one-fourth to 1 inch in diameter. The material is well 
weathered but contains less clay than the horizons immediately above. 
The pH is 4.4. 

The characteristics of the profiles of Dewart, Norton, and Kreamer 
soils are somewhat similar to those of the Alicnwood. The Dewart 
soils are developed over Ilinoian glacial drift and are not weathered 

uite so deep, The Kreamer soil is developed over Jerseyan drift, but 

the drift contains considerable chert and lies close to ridges at Shriver 
chert. All these soils are mature, although at a depth of 3 feet gray 
mottlings that show lack of oxidation are common in the Kreamer 
soils. The Washington series includes deep, well-drained soils de- 
veloped over glacial drift that contains a large quantity of limestone 
material; consequently, they are heavier bextirel and higher in lime 
content than those developed from sandstone and shale. The subsoil 
has been largely leached of its lime to a depth of 21% feet or more. 

Imperfectly drained soils developed from deep glacial till differ 
from the well-drained soils in several characteristics. At a depth 
of 15 to 28 inches, the friable light-yellow or moderate yellowish- 
brown silty loam changes to lighter colored mottled and more compact 
material, which resists the movement of water and air. The initial 
tendency to restricted drainage, due to the slight relief, prevents 
adequate runoff. 

Included with this group are the Alvira and Warrior soils derived 
from acid shale and sandstone. Small areas of poorly drained soils 
also occur in patches in the glacial drift. They are restricted from 
normal development by excess moisture and lack of aeration. Various 
quantities of organic matter have imparted a darker color to the sur- 
tace soils, which are dark gray to very dark gray, and the subsoils are 
mottled gray, yellow, and rusty brown. These soils have a moderately 
high water table and are saturated below the surface soil late in 
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spring. They are composed largely of material developed from gla- 
cial till, with some colluvial influence from higher surrounding soils. 

Included with browner soils of the Gray-Brown Podzolic soils are 
those that are influenced by or are derived from limestone. In this 
group Hagerstown stony silty clay loam, Washington silt loam, and 
their phases have brown surface soils because of more lime and gen- 
erally higher quantities of organic matter. Most all of the residual 
soils in the lowland belt, or that part not in the mountains, are shal- 
low, with a thin A horizon over the weathered parent material. Owing 
to erosion, little soil has accumulated since the ice scraped the ridges 
and hilltops. Included in the residual soils are the Kutztown shaly 
soils, Klinesville shaly soils, and the Weikert, Clymer, Hagerstown, 
Elliber, and Mertz soils. 

Throughout the valleys adjacent to the streams are soils of the ter- 
races developed in well-drained, imperfectly drained, and poorly 
drained locations. Their most ontstanding characteristics, which are 
especially well developed on soils of the terraces, have resulted from 
an accumulation of organic matter in the upper part of the surface 
soil and the leaching of its lower part, together with the translocation 
downward of material in solution and as fine soil particles to produce 
a slightly heavier B horizon. This rests on the more or less un- 
changed parent material. These soil characteristics occur also 
in the brown to grayish-brown well-drained soils of the uplands that 
have not been subjected to excessive erosion. The Elkinsville and 
Wheeling soils represent the products of mature soil development. 
Pekin silt loam is representative of nearly mature soils that have 
developed with slightly restricted subdrainage. 

Following is a description of a profile of this Pekin soil, as observed 
near Old Furnace along White Deer Creek in a forest: 

Ao. 0 to 1 inch, brownish-black mat of roots, moss, and organic matter. 

A;. 1 to 8 inches, light brownish-gray friable porous silt lonm with numerous 

tree roots and some organic matter. The pH is 4.5. 

B,. 8 to 18 inches, light yellowish-brown soft friable crumbly heavy silt loam 

containing considerable clay and having a phylliform structure. The 
B. 18 De cies mottled yellowish-gray and weak-yellow slightly compact 
clay loam with a readily broken granular sLructure. Tree roots are not 
so numerous as in the layers ubove. The pH is 43. 

Cy. 28 to 36 inches, mottled yellowish-gray and weak yellowish-brown Slightly 
compact firm clay loam that breaks into angular pieces one-fourth to 
1 inch in diameter. A few fine tree roots penetrate this layer. The pH 

C:. 36 to 50 inches, mottled light-gray, light yellowish-brown slightly compact 
fine sandy clay, with a platy structure that breaks almost with its own 
weight, and containing more sand and appearing less mottled than the 
layer immediately above. The pH is 4.4. 


Most. of the flood-plain soils consist of alluvium of mixed character 
including wash from the residual sandstone, shale, and limestone 
soils and soils developed from glacial drift. Extensive areas outside 
the county, which are drained by the larger streams that flow through 
the county, also have varied parent material. a ; 

The degree of acidity of certain soils in the county is given in 
table 10. 
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TasLE 10.—pH determinations of samples of several soils of Union 
County, Pa. 


Soll type and sample No. Depth | pH Soll type and sample No. Depth | pH 

Washington silt loam. Inches Dekalb stony loam: Inches 

184026. . 0-6 62 3840154 e1 34 

184027... 6-12 64 1840155. 1-2 3.3 

184028... 12-20 5.0 1840156. 2-10 4.0 

184029. 20-40 41 1840157 10-28 37 

184030... 40-50 6.6 1840168 28-45 4.0 
Montgomery silty clay Allenwood gravelly allt 

184081. 0-7 60 1840159 e8 3.9 

184082 7-12 72 36 

184083. 12-28 74 a6 

184084... 28-40 WA 48 
Lindsido s 3.7 

phase 

184004... 6 70 

184095. 6-11 44 

184096. 11-20 40 

184097_- 20-38 4.0 


1 Determinations mado by E. H. Bailoy, assistant soil technologist, Division of Soll Survey, Buroau of 
Pisnt Industry, Soils, and Agricultural Engineoring. 
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SUPPLEMENT TO THE SOIL MAP OF UNION COUNTY, PA.. SHOWING PRINCIPAL CHARACTERICTICS OF THE SOILS 


; Drainage Subsoil 
Soil (type, phase, or land type) | Symbol Group teecgndine +0 legend. on Topography = Parent material — S General productivity 

| External Internal Color Texture 

Allenwood gravelly loam_ =| AB Soils from deep glacial till_____ Level and undulating_| Good__-____. Good__-_--- Jerseyan glacial drift, predomi- | Yellowish brown-_.__.-._- Silty clay loam_ _.| Moderately high for general crops, 
| nantly sandstone and shale; ex- potatoes, and vegetables. 
| tremely acid. 

Allenwood gravelly silt loam _ | Pe: (eer Cadulating. zi d Do. 

Allenwood silt loam________ A oa = Do. 

‘roded phase __ Tadwlating to gen’ ly Do. 


rolling. 


Level phase - do. = Do. 
Alluvial soils, undifferentiated... A ecesue Imperfect...| Imperfect...] Stream alluvium; slightly to mod- | “Variable__. _| Low productivity; best suited to pas- 
erately acid. ture and hay. : 
Alvira gravelly silt loam. __._-- ..| Ar_...--}| Soils from deep glacial till. ....| Level and undulating_| Fair--.._.---|--.-- do-......-| Glacial drift, sandstone, and shale; | Pale yellow, gray, and | Silty clay loam...-..-- Moderately productive for general 
very strongly to extremely acid. bior mottled. crops. 
Alvira silt loam. ____- esegeeee AVizcoces[esox3 DO vescuescesvcesestevseseni|seued di eee Ometeteuie peiisrira cates er aes Do. 
Araby silt loam_-.-...--.--.-.--- Ab-.--..| Soils of the colluvial slopes. .-.| Undulating--- Colluvial material from limestone Highly productive for general crops 
eng, scaleateous shale; neutral to and deep-rooted legumes. 
| alkaline. 
Atkins gravelly silt loam. —.-._.- | Ateoness Soils of the bottom lands------ Nearly level_._--_----- Poor. .------ Poor.=------ Stream alluvium from sandstone | Mottled gray, yellow, and Best suited for forestry; too wet for 
and shale; ps exiremnely. acid. rust brown. general crops. 
Atkins silt loam_.__._-- GOzs-covecscesteves 2 do. Stew eonsesieneeen Swen anes Cs [ere = = Do. . 
Bartle gravelly silt loam Nearly Tevel to undu- i 7 Mottled gray, yellow, and ‘Too wet for most crops; fair for pasture 
lating. brown. and timothy. 
Bartle silt loam... -sc2-nseescne|| BSisesen| ace. G2 ngs ccs catteecencticcusseose3 di G0 s5 2 oe occas cn teenense su soe 200s ence a Jxet@Oiscdentcnsseuusce _ Do. 
Buchanan stony loam... Soils from residual materials ..| Gently sloping. = Colluvial material from mountains; Light: yellow with gray and “Loam to clay loam | Suited to forest; stony throughout, 
extremely acid. rust-brown mottles. (stony). 
Clymer flaggy loam _-___.-------.--- y siletais AOi 2 toot ote Rolling---..----------- Gray sandstone and shale; extreme- | Yellow to light reddish | Silty clay loam_.-____. Suited to forest; numerous flaggy sand- 
ly acid. yellow. stone and shale fragments. 

Sloping phase. JO Obedaec ame xicwodesaswen awa een DO saves sewaeweneeer| ens Orecets en ne dd Obesmasl [ene 0 aes yee ceceeweeicne Seseeawe d Do. : 

Crestmore silt loam--.-- “Soils from shallow glacial till | Undulating and rolling. Glacial drift over limestone at 2 to Moderately productive for general 
and residual material. cessive. 4 feet; calcareous. crops; best suited to legumes. 

Rolling phase_.-__~- 22 Rolling ae --| Good to ex- | Glacial drift over limestone; cal- | Moderately productive for general 

cessive. careous. crops. 5 
Dekalb stony loam_._____.--------- Undulating to very |.---- do.....--| Excessive...| Gray sandstone; extremely acid--- Suited to forest; stony and low in plant 
steep. nutrients. 
Dekalb stony sandy loam_ Rolling to very steep- Z 3 Do. 

Undulating phase- .- Rolling. ---. _ Do. : 

Dewart gravelly silt loam_ Undulating- -- Illinoian glacial till, mainly sand- “Clay loam to silty clay Highly productive for general crops, 
é stone and shale; extremely acid. Joam. potatoes, and vegetables. A 

Hroded ‘phase. cisco: cotce cess ss| (OSE 525 eeu dO soot i os ach aeetccstesucs|stees Os scedascissetecete|aseud Ox esse elses C6 [aera ne 0 sochn ota cenchenassassencacass|saecs OGrscscke cats cenccesss laos do_........--------| Moderately to highly productive for 
general crops, potatoes, and vege- 
tables. 

Dunning silty clay loam__..--_---- Very poor___| Stream alluvium from limestone; | Dull gray or bluish gray | Silty clay to clay-.-_-- Suited to pasture and forest. 
neutral to alkaline, with rust-brown 
splotches. 
Elkinsville gravelly loam_-__.....-.- 2): a Soils of the terraces.----.------ Nearly level to un- | Good_--__-- Good___....| Older deposits of local streams; | Yellow to light brownish | Sandy clay to silty | Highly productive for general crops, 
dulating. very strongly to extremely acid. yellow. clay loam. potatoes, and vegetables. 
Elkinsville gravelly silt loam___-._- Ez eseee|acced (AO isco eter etereseecesuse ence! Ose weeceneeeds|zcued dO: 22.222 seese@Osesencsl-eees OOo eer met ace ees |e nc Cs fare tere eee st Menem GOiesésccsuercenes! Henly. productive for general crops and 
potatoes. 
Elkinsyille loam__....--_--...-+.-- 2) eres! (eee Oe eee ener tes aril oe O0 s coe ete See do__.-.-- eee s{: eee ee 5 (ce Pe ee eee re em Highly productive for general crops, 
potatoes, and vegetables. 
ee 0 gorse) ose noe pees be ee esac Highly productive for general crops 
and potatoes. 
Es_.-.--| Soils from residual material | Undulating to rolling--| Good to ex- | Excessive_._| Elliber chert; extremely acid_____- Pale yellow. --------.----- Cherty silt loam__--__| Moderately productive for general 
and very shallow till. cessive. crops; productive for corn and fruit; 
poor pasture. 

Hilly phase...........-.--.---- ae WO con seseraneneesnesaeuens BU Wiccvnswnvemnemnad Excessive. -.|---.- Ocal aie (OD cease Sole nee leeanaewaeesee saad AB iercan peccemeaduoce Wee: (eee eaten meee Suited to forest; some corn and hay 
grown, but yields are low; poor 
pasture. 

Rolling phase_____________.-._-] Eso_-._.|__..- Rolling 2 aes (eee eee EOsecceeleenas do SOO: 2223 senor oeiea ene Moderately productive; poor pasture. 
Ernest silt loam___..- Soils of colluvial slopes. _- Undulating----....--- Retarded__.} Colluvial material from gray shale; | Yellow with gray and rust- Moderately productive for general 
Hagerstown silt loam: extremely acid. brown mottlings. crops, 

Shallow phase___....-..-------- Fldvnss: Soils from residual material ! Undulating to rolling... Good___-..- Helderberg limestone; calcareous. | Reddish brown__--------- Moderately productive for general 

and very shallow till. crops and legumes; excellent pasture. 

Shallow rolling phase__-____--- AlWwss2-|-2-22 Oz sicwaces Good to ex- |- Do. 

cessive. 
Hagerstown stony silty clay loam_. sea cO0ce: Do. 
Hilly phase______- -| Excessive_ Suited to pasture and forest. 


Moderately productive for general crops; 
productive for legumes. 

Suited to pasture and forest. 

-| Moderately productive for most crops. 


Rolling phase-.__- 


Lad Wes ho lesa sett agetieet ee .|, HUYss92< 
Soils from shallow glacial till | Undulating _____. 
and residual material. 


Steep phase 
Hartleton gravelly silt loam 


“Glacial drift over gray Clinton Silty pre loam 


shales; extremely acid. 


Rolling phase _ _..do 2 ies Rolling be Oe iar tate a, Aye eee GG cacao scsccusctcecess [tances Oe. scm toccasases Do, , ? 
Huntington gravelly loam__ Soils of the bottom lands. Nearly level__--- Stream alluvium from limestone | Brown to yellowish brown-| Loam to silty clay | Highly productive; especially well 
areas; extremely to moderately loam. suited to corn and hay. 


acid. 


Huntington loam______ — ey Do. 
Huntington sandy loam_ 2 Do. 
Huntington silt loam__ si Do. 

Do. 


High-bottom phase_ 
Kistler shaly silt loam ____ 


= -do_- meee a8 
“Soils from residual material Thin glacial till over Marcellus or Low productivity. 


and very shallow till. shale. black shale at 10 to 18 inches; 
Klinesville shaly silt loam: moderately acid. 
Eroded phase--_--------------- Kir____- OO fe operetta eoeancincnnes Rolling. conl ees Good to ex- |_---.do_-__... Bioomsberg red shale at 6 to 18 |____. OGxess scnetech pens acllesand OO Jecemacovesaes Best suited to pasture and forestry; 
cessive. inches; very strongly acid. low productivity. 
Eroded hilly phase__________ OGss2c2.sce Hilly hese SO urea, Do. 
Eroded undulating phase. do J ---do.- Stone -do Se do fe Do. 
Kreamer cherty silt loam___________ Jerseyan glacial till; chert, sand- | Yellowish brown_ Clay loam to silty day Productive for most general crops. 
stone, and shale; very strongly loam. 
acid. 
Rolling phase_______.--_.-..--- .----do .----do. Moderately productive to productive 


for most general crops. i 
Moderately low productivity for 
general crops. 
‘O. 


Kutztown shaly silt loam: 


Eroded phase --| Yellow_. 


Limited by 


shale 


Soils from residual material |--__- 
and very shallow, till 


Eroded hilly phase__ = 


Froded undulating phase. a Do. 
Kutztown silt loam__-.---.-.-.-.-- Moderately productive for general 
crops. 
Rolling phase. _____. 2 eee OS 252 ca tea Rolling _ -___ Good______- (cr Gi sagan. sees scout CasSawee mess eS. SU0k oe ap a need aad (2 Yc epee mew Do. 
Lansdowne silt loam___- Soils of the colluvial slopes-...| Undulating Medium....| Retarded by Colluvial material from red shale; Red silty clay loam___ Do. 
shale. strongly to extremely acid. — 
Leetonia stony loamy sand. Soils from residual materials -- Excessive...| Gray sandstone; extremely acid-.. Sandy loam or loam_-_| Suited mainly to forest; low produc- 
tivity. 
Leetonia very stony sandy loam__._| Lv_--.---|----- OG senseuucnossewmasseie sas seneoOn. cecesinteunes|issscWOsczcees|esese (: (en Pee GO kcceascauanescssccsecceueesnc{ssess OO re emperors oS eb Oi ties eee Do. 
Lehew stony sandy loam: 
Gently sloping Podzol phase. __ Good to ex- |____- do_____.- Red sandstone; extremely acid....}| Reddish brown with pur- | Loam________-_------- Do. 
cessive. plish tint. 
Podzol phase Excessive---|-.--.do-.--.--]----- C (ae eee ee eer | eee On eae ase oe Do. 
Lickdale stony loam _ POOP sscacne Poor...--s2- Gray and red sandstone; extremely} Mottled gray and rust Suited to forest; too wet for general 
ae : acid. 5 brown or bluish gray. crops. 
Lindside gravelly silt loam. ___..__- | Fair__..-.---| Slow_.-.-... Stream alluvium; slightly acid to | Yellowish brown mot-| Clay loam or silty | Very good pasture; corn and hay do 


mildly alkaline. tled, clay loam, well. 


Lindside silt loam 
High-bottom phase 
Lycoming loam 


‘ial material from. 
‘tains; extremely acid. 


Lycoming stony loam_____ 
Sloping phase _. 
Lyles silty clay loam_ 


do. 
Older deposits by local streams; 


Too wet for crops unless drained; mod- 


Very poor... Bluish gray or mottled 


Soils of the terraces 


strongly acid to slightly acid. gray and yellow. erately productive for general crops 
ea E if drained. 
Melvin silt loam. Soils of the bottom lands. a: |: eee Poor_...-..-| Stream alluvium from limestone | Mottled gray, yellow, and | Silty clay loam to clay-| Suited to forest; fair pasture. 
areas; alkaline. rust brown. 
Mertz cherty silt loam___._..._..-_| Ms_.__--| Soils from shallow glacial till | Undulating_..______._| Good to ex- | Good__......| Shriver chert; extremely acid.....- Light yellow_..........--- Cherty silt loam __---- Moderately productive for general 
. and residual material. cessive. crops. 
UN ONS 0S xe oe recede IVES ie ane ean oes a eal ere sand AN Yeas tee Excessive -..|.-.-- (ct re eee G0 peedtee ke 5 See penta geass acsusUOucncnscsceat cgceteece aan (: (0 RR ees eae se Low productivity; suited mainly to 
: pasture and forest. 
Rolling phase___.___.____._____| Mso____- SelO pols cee ae ee, || TOR 2 Se tees Se SOc Ls Onc oteic| 2% 20 tee eeinse ssa ee cede ce eaves} sane S dO Geese kon scaeacewalt owe! do._......----.----| Moderately productive for geueral 
crops. 
Mifflinburg silt loam___.._________| Mf__.___ 51 See ee Undulating_-.-...__- _-do.......| Glacial drift over caleareous Salina Silty clay loam__._.-_- Productive for general crops and 
: shale at 18 to 48 inthes; neutral. legumes. & 
Rolling phase___._._-__- gel MMO. 2 |enn AGU Seicesenamessss cell TMOUMNG 2040252 Se ss beset WOmecuselaeacd OGsce.25% in ae AOL arpussckesustensaseasezasnssleceedl G0: caseceses eos cess ead do._.....---.-.-.--| Moderately productive for general 
crops. 
Montgomery silty clay loam____.__| Me._._-- Soils of the terraces__....._-.-_| Nearly level._.-------- Poor........} Old glacial terrace deposits; cal- | Mottled dull yellow, | Clay to silty clay.....| Too wet for general crops; fair for pas- 
2 : careous. brown, and gray. ture, timothy, and alsike clover. 
Norton gravelly loam____-- = -____ IN@-o- 2 Soils from deep glacial till... _. Undulating to rolling. Good____--_. Jerseyan glacial drift; sandstone and | Reddish brown_._...-..-- Clay loam._...-.-.---- Productive for general crops. 


shale; strongly to extremely acid. 
do 


Eroded phase_____ Ner_____ LO peer ep a ieanial| bea AO Okeee an sven cas eee tate SOOuedaces eset DO ee Pi OD i gp xen atone Sepa eee ernie Do. 
Norton grayelly silt loam_ NI______| Soils from shallow glacial till |___- ‘ a er; (ee Jerseyan drift thin over sandstone Moderately productive for general 
and residual material. and red shale. crops. 


Norton silt loam. ____. 


co teat do a ance 
Colluvial phase___ 


_| Soils of the colluvial slopes. -_- 


(: (ES ree Roe ee 
“Colluvial material from Jerseyan 
drift. 


Do. 
Moderately to highly productive. 


Soils from shallow glacial till |----- Oe cadeeceerecne ~----do_..._..]_....do_..._..] Jerseyan drift thin over sandstone Moderately productive for general 
and residual material. and red shale. crops. 
Ears 22 GO! aa Rolling it -| 72000, ------ Geis nolaidhate teu stendl) nena SO Os caches sateen | ee MOGs eens dao Do. 

a Soils of the terraces. Nearly level_- Imperfect _.- of local streams; | Yellow with gray mottl- | Silty clay loam__--.---| Low to moderate productivity for corn, 

an extremely acid. ings below 18 inches. oats, hay, and pasture. 
Pekin silt loam Luusetld. ee 00s cme ahd tea sae 22n 200. Do. 
Philo silt loam _--do_ “Stream alluvium from sandstone | Browni: yellow. with Suited to forest and pasture. 
and shale areas; extremely acid, gray and = rust-brown 
mottlings. . 
Good_...._--| Exeessive...|----.do__...-.-.222222 222-22 Light brownish yellow....| Loam_............---- Moderate to low productivity for corn, 


and potatoes; subject to overflow. 


do _-. do. _do_ Low productivity; suited to forest. 
Soils from residual matcrials... Excessive . - “Variable. Suited to forest, but trees aresmalland 
terial ), : thinly scattered. 
Senecaville silt loam____..__.-_-_._- SOssvwses Soils of the bottom lands_--_-_- Fair__...=...| Slowis.2-<- Stream alluvium mainly from red | Purplish-brown, gray, and | Silty clay loam__._..-- Low productivity; good pasture land. 
2 ; shale areas. rust-brown mottles. 
Shelmadine silt Joam_____.--_______ ee Soils from deep glacial till____- BPOGP tecevens Poor._.._...| Jerseyan and Illinoian glacial | Mottled gray, yellow, and |_..-- Ov. wstssccsccssss Suited to pasture and forest; low pro- 
é drift; sandstone and shale. rust brown. ductivity. 
Stephensburg silt loam_____._______ Sb____..] Soils from shallow glacial till Good to ex- | Good_...-.--| Glacial drift over Marcellus or | Yellowish brown._-.------ Silt loam to silty clay | Moderately productive for most crops. 
and residual material. cessive. black shale at 18 to 36 inches; loam. 
; moderately acid. 
FN WARS sve sot eewersecensee| BDlessncs| en. Oe an Hilly____-. Excessive --|..--- do_- Sete Ole count ee aaa t enh eae tesaces Cs (ee | eee do. Suited to forest. 
Stony alluvium_..-...--. Sa___ __ Soils from residual material. --| Nearly level to undu- |____- do....-.| Exeessive__- Stony alluvium from mountains_.| No subsoil... __ No subsoil... Do. 
ating 
Warrior silt loam... . _________.] Wa... | Soils from deep glacial till... _.| Undulating._-_.. ....] Good_..__- Imperfect..-| Jerseyan glacial drift, dominantly | Brownish - yellow with Silty clay loam______. Moderately productive for general 
from sandstone and shale; ex- gray mottlings in lower crops. 
eee : : tremely acid. part. 
Washington silt loam a. | Wt... 0 esse isee eine etee coal saeed One actceue eens -----do_..-..| Good_.-... | Jerseyan and Illinoian glacial drift, Reddish yellow... ___.__.- Silty clay..............| Highly productive for general crops, 
dominantly limestone material; potatoes, and alfalfa. 
nicutral to calcareous. 
Eroded phase... _..__- A) (eee a eee aoe Leen avecrseccuseas|in cad (: (Ce eT « (0 SO Oh piers ers ors poe Sone Do. 
Weikert gravelly silt loam... ils from residual material Undulating to gently | Good to ex- | Limited by | Gray Clinton shales; extremely Low productivity; suited to forest; 
; and very shallow till. rolling. cessive. shale. acid. fair yields of corn and hay. 
Rolling phase... __.____- eee eases ---| Rolling -___- -.do Do. 
Weikert shaly silt loam Undulating to rolling Do. 


Low to very low productivity; suited 
5 to forest. ; 
wp AOO orencennes stat xo} RONING scccssecscee = . PP | Co ee ee a ee Low productivity; suited to forest; 


Eroded hilly phase. _ _______-| Hilly. 


Eroded rolling phase. 


ms ; fair yields of corn and hay. 
Hilly phase__............._.___| Wkh..._|.....do.....-- cin eaneeee 5 0) | ene ee ere ae eee eae — a Low to very low productivity; suited to 
forest. 
Rolling phase. ____ Rolling ODO. 
Severely eroded phase do... Do. 
Steep phase. Steep _- Do 


Moderately low productivity: suited 
to Hore 


W eikert silt loam. Undulating to rolling __ 


Weikert stony silt loam... 
Hilly phase______ 
Very steep phase. 

Wheeling loam. _____ 


eo Jd0= 
Hilly. __ E 
Very steep_-_________- 
Nearly level to undu- 


0. 
Low productivity; suited to forest. 
D 


0. 
Highly productive for general crops, 


Susquehanna 


lating. Fiver; ery strongly to extremely loam, potatoes, and vegetables. 
acit 
Wheeling sandy loam._________....| Wy-----|----.do----..--.-.-..------____]_.-..do_______-________|-....do-.-.._]_--_.do-----.}_-_-- OG sceeeveees Seeded cateeseiss Moderately high productivity for 
‘ : , general crops and Vegetables. 
Wheeling! silt loam ccc sec ecceses|! "WStoscsc| unveil 0tneccceccssecesesannseds pee OO essen eetaee ss fae dle PO coon ieee (s (oe es eee eee Highly productive for general crops, 
. potatoes, and vegetables. 
Shallow PWASCs enews at2l) We won| eset Oe caveeeeseececscsce een |e 2 d0e ew. GO sess Good_---..-| Old deposits of Susquehanna Moderately high productivity for 
: ; River over shale. general crops. 
Williamsburg silt loam. = Fair_..__....} Imperfeet--.| Old glacial terrace deposits; neutral | Dull yellow wiih gray and | Silty clay loam to silty Moderately. productive for general 
. . . ‘ ; to caleareous. rust-brown mottlings. clay. crop: 
Wiltshire silt loam___.__-.--_----.- Wm_--.-.-| Soils of the colluvial slopes.._.| Undulating..._.______ Medium. .-_.} Retarded__-| Colluvial materials from limestone | Yellow, gray, and brown | Silty clay loam, silty Moderately high produetivity for 
and shale; neutral to alkaline. | mottled. clay in lower part. general crops. 
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